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Civil ACTION FILE No 


GEORGE LERNER, 
JULIUS ELLMAN, 


Plaiwtiff s, , SUMMONS 


oo 


¥ 


CHILD GUIDANCE PRODUCTS, INC., 
QUESTOR CORPORATION, e 


* 


Defendant s~ 


To the above named Defendant : CHILD GUIDANCE PRODUCTS, INC. 


You rre hereby surmmoned and required to serve upon 


PAUL J. SUTTON 


plaintiff's attorncy ,whoseaddress is: 


41 Fast 42nd Street 
New York, N.Y. 10017 


an answer to the complaint which is herewith served upon you, within 20 days after service 
of this summons upon you, exclusive of the day of service. If you fail to do so, judgement by default 
will be taken ayainat you far the retiel demanded in the complaint. 
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United States District Court 
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CIVIL ACTION FILE No... Ls 


GEORGE LERNER, | 
JULIUS ELLMAN, 


Plaintiffs, SUMMONS 


- - Vv. 


CHILD GUIDANCE PRODUCTS, INC., 
QUESTOR CORPORATION, 


DefendantS 


To the above named Defendant : QUESTOR CORPORATION 


You are hereby summoned and required to serve upon 


PAUL J. SUTTON 


plaintiff's attorney , whose address is: 


41 East 42nd Street 
New York, N.Y. 10017 


an answer to the co.nplaint which is herewith served upon you, within 29 days after service c’ this 
summons upon you, exclusive of the day of service. If you fail te do so, judgement by default will be taken 


against you for the relief demanded in the complaint. 
THOUSS BE. ADRES» | 
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UNITED STATES DISTRICT COURT ‘'{°™ ~*~ 
SOUTHERN DISTRICT OF NEW YORK . 


GEORGE LERNER, 
JULIUS ELLMAN, 


Plaintiffs, 


Vv. i 73 Civil Action } 
ONG. 
CHILD GUIDANCE PRODUCTS, INC. 
QUESTER CORPORATION, 


Defendants. 


COMPLAINT 
1. This is an action for patent infringement arising 
under the Patent Laws of the United States, and more particularly | 
Title 35, United States Code, Sections 271, 281, 283, 284 and 285, , 
as hereinafter more fully appears. Jurisdiction and venue are 
conferred upon this Court by Title 28, United States Code, 
Sections 1338, 1391 and 1400. 
2. (a) Plaintiff George Lerner is an individual who 
resides at 12 Prospect Court, Freeport, New York. 
(b) Plaintiff Julius Ellman is an individual who 
| resides at 1672 East 7th Street, Brooklyn. New York. 
(c) Plaintiffs Lerner and Elliman are cach and to- 
gether actively engaged as professional inventors for the toy 
| industry. 
3. (fa) Upon informaticn and belief, defendant Child 
| Guidance Preiucts, Inc. is a cerporsotion of the State of Hew York, 
| having a regular and cutablishad place of Huininess ot 1665 fron 


iRiver Avenuc, Reonx, How York, and elaowhers. 


th} Upon infareation ont belief, defendant Jucstar 


Corporation is a corporation of the State of Ohio, having a 
regular and established place of business at 1055 Bronx River 
enue, Bronx, New York, in Toledo, Ohio, and elsewhere. 
(c) Upon information and belief, defendants 
Child Guidance Products, Inc. and Questor Corporation are jointly 
and severally engaged in the mai.cfacture, distribution, and sale 
of toys and educational products. 


4. (a) On February 17, 1959, United States Letters 


ane eee eenmamameminee «ee mane = 


Patent No. 2,873,639 were duly and lawfully issued for an in- 
vention entitled "TOY PIANO HAVING KEY MOUNTED TONE BARS", on an 
application Serial No. 767,081 filed October 20, 1958 in the name 
of Plaintiff Clair Omar Musser. 

(b) On or about August 25, 1972, Plaintiffs Lerne 


and Ellman duly and lawfully acquired rights, title and an inteve 


5 


| 
| 


in and.to said United States Letters Patent No. 2,873,639 from 
Plaintiff Musser, subject to rights in Plaintiff Musser to receive | 
and share in any and all remuneration received by Plaintiffs Lerner 
and Ellman in connection with said patent in suit and to partic:- 
pate in anmicontribute to any infringement actions concerning sume, | 
i 
and at all times raterial hereto plaintiffs have since been and a e 


collectively now the sole owners of said United States Patent 
Ho. 2,873,633. 
5. (a) On information and belief, defendants, jointly 
| and severally and directly and through their respective agents 
heve infringed the Letters Patent aforesaid during the past six 
years within the State of New York and elsewhere, and are 
| continuing such infringement, by making, using,oftfering for sale 
i and selling toys and amusement devices incorporating or made by 
the use of the patunted inventions of said Letters Patent, without 
t License or authority fren plaintiff;c, and in furtherance of such 
acts, defendants,jointly and severally and dircetly and through 


1. ; ' 
‘their reapective agents regularly do and’ solicit business in this 


{ 


Judicial District, in the State of New York and elsewhere through~ 
out the United States and derive substantial revenues from toys 
and amusement devices so sold and used. 

(b) On information and belief, defendants, join- 
tly and severally, during the past six years within this Judicial 
District in the State of New York, and elsewhere throughout the 
United States have directly and through their respective agents 
induced others to infringe and have aided and abetted others to 
infringe the ‘Letters Patent here in suit by inducing and causing 
such others to sell and use toys and amusement devices incorporat- 
ing or made by the use of the patented inventions of said Letters 
Patent, without license or authority from plaintiffs, and pursuant 
to such inducing, aiding and abetting have jointly and severally 
undertaken to indemnify such others against liability for in- 
fringement of said Letters Patent here jn suit and against the 
expenses of defending suit for such infringement. 

6. Cn information and belief and during the last six 
years, within this Judicia! District, the State of New York, and 
elsewhers throughout the United States, defendants have jointly 
and severally conspired and joined with one another and with others 
to infringe the Letters Patent here in suit by arranging to make 

— sell and causing others to sell and use toys and amusement 
l devices incorporating or made by the use of the patented inventions 
| 


p ' 
of said Letters Patent, without license or authority from plaintiffs. 


| 


7. Defendants have cach been given notice of the 
‘ 
i: 


yinfringement and unlawfui acts aforesaid, but in disregard of 
plaintiffs* rights have refused to discontinue and have continued 
the unlawlul acts mentioned shove. 

6. Upon information and belief, the acta of defendants 
complained of herein have been committed intentionally, wiifully 
Rand with the malicious intent ef infringing veon the rights of 


,platatiffa and of injuring plaintiffs respective businesses 
a t } 


mm Yow 


within this Judicial District, in the State of New York, and 
elsewhere throughout the United States. 


9. The aforesaid acts complained of have occurred in 


— ne 


this Judicial District and elsewhere throughout the United States, 
have caused loss and injury to the businesses of plaintiffs in 
the State of New York and elsewhere, in an amount not present’ 
ascertainable, and threaten to continue and to increase such los: 
and injury unless enjoined by this Court. 


WHEREFORE, plaintiffs each pray for: 


eel 


A. An injunction, preliminary and permanent, enjoin- 


ing and restraining each and both of the defendants anc the 


officers, agents and servants of each of them, and all persons 
under thc control of either of them or in privity with either of 


them, from further infringement of said Letters Patent NO. 


2,873,639, and from using or causing to be used, and/or selling or, 


causing to be sold, and/or making or causing to be made, any goods 


or products embodying or made by any of the inventions covered by 


the aforesaid Letters Patent, and from contributing to, inducing, 


B. An accounting of defendants' profits and 
plaintiffs’ damages resulting from or due to defendants’ in- 


fringement and inducing infringement of said Letters Patent. 


| 

aiding, and/or procuring any such infringement or acts. | 
' 

i 

| 

{ 

‘ 

| 

' 


C. An order requiring defendants to pay to plaintiffs 


! 
the costsof this action. | 


D. An order requiring the defendants to pay plaintiffs 

' 

| reasonable attorneys’ fees incurred in connection with the claims | 
+ 
3 
4 


’ 
‘ 


for relief heretofore stated. 
E. Judgment against defendants in the awount of three 
timen plaintiffs’ actual damages in accordance with Saction 284 


of the Patent Act.” {35 U.S.C. 284). 


. nO er and urther relief as the circum- 


stances of the case may require and to this Honorable Court may 


seem just and equitable. 


42nd Street 


wk, New York 10017 
Dated: New A New York (212) OX 7-5090 


— a 
danfery “7, 1973 | 
es Hit Attorney for Plaintiffs 
OF COUNSEL: 
Irving M. Getnick, Esq. 


116 John Street 
New York, New York 10038 
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SOUTHERN DISTRICT OF NEW YORK 


GEORGE LERNER, JUDGE WYATT 
JULIUS ELLMAN, 


ee 


UNIVED STATES DISTRICT COURT . | 
Plaintiffs, 73 Civ. 2006 | 
| 


vs. y DEMAND FOR JURY TRIAL 


CHILD GUIDANCE PRODUCTS, INC., | 
and QUESTOR CORPORATION | 


ee 
Se nna stn nen m= 


— 


Defendants 


PLEASE TAKE NOTICE, .that plaintiffs, George Lerner and 


nS AO, APY OA 
oe 


Julius Ellman, under the provisions of Rule 38 of the Federal 
Rules of Civil Procedure, hereby demand trial by Sury of the 


issues raised by the pleadings in the above-captioned litigation. 
ORIGINAL SIGNED 


BY 
Dated: New York, N.Y., PAUL }. SUTTON 
July 15, 1973 
PAUL J. SUTTON 
“attorney for Plaintiff 
41 East 42nd Street 
New York, N.Y. 10017 


(212) Ox 7-5090 
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DONALD R. BAHR, Esq., 
Questor Corporation 
P. 0. Box 965 

Toledo, Ohio 43694 


et 


UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 


' GEORGE LERNER, and JUDGE WYATT 
: JULIUS ELLMAN 
73 Civ. 2006 
Plaintiffs, 
CERTIFICATE OF SERVICE 


vs. 


CHILD GUIDANCE PRODUCTS, INC., 
and QUESTOR CORPORATION 


Defendants 


The undersigned hereby certifies that a true copy of 
| the foregoing Demand for Jury Trial was servei upon the attorney 
|of record for defendants in the above entitJed action by deposit-- 


ing a true copy of same in the U.S. mail, first class mail, 


peneteen prepaid, to said attorney at his address as disclosed 


by the pleadings of record herein, on July 15, 1973. 


ORIGINAL SIGNED 
BY 


PAUL J. SUTTON 
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UNITED STATES DISTRICT COURT 
SOUTHERN. DISTRICT OF NEW YORK 


GEORGE LERNER, 
JULIUS ELLMAN, 


Plaintiffs, 
73 Civ. 2006 
Ve 


CHILD GUIDANCE PRODUCTS, INC. - ANSWER 
QUESTOR CORPORATION, | Sa 


Defendants. 


Defendants, by their attorneys, answer the 
Complaint as follows: , i 
1. Defendznts deny ahy knowledge or information 
sufficient to form a belief with respect to the allegations 
set forth in Paragraph 2(a), 2(b) and 2(c). 
2, Defendants deny each and every allegation 
set forth in Paragraph 3(a), 3(b) and 3(c) except admit that 
Questor Corporation is a corporation and through its division, 
. Child Guidance Products, sued herein as Child Guidance Products, 
Inc.,*is engaged at 1055 Bronx River Avenue in the manufacture 
and sale of toys and educational products. 
3. Defendants deny each and every sitecstian set 
forth in Pareqraph 4(a) of the Compiaint except admit that 
U. S. Letters Patent No. 2,873,693 have heen issued, and spe- 
cifically deny that they have been “duly and lawfully issued". 
4. Defendants deny any knowledge or information 
sufficient to form a belief with respect to the allegation 


set forth in Paragraph 4(b). 


5. Defendants deny each and every allegation set 


forth in laragraphs 5(a), 5(b), 6, 7, 6 and 3, except admit 


7 


that defendants have: received notice of plaintiffs‘ con- 


tentions of infringement. 


WHEREFORE, defendants demand judgment dismissing 


the Complaing and decreeing that U. S. Patent No. 2,873,693 
is invalid and not infringed by defendants, and for attorneys' 
fees,. interest and disbursements, and for such other and 


further relief as to the court may seem just and proper. 


Dated: New York, New York 


July 16, 1973 


Attorneys for Defendants 
120 Broadway 
New York, New York 10005 
: (212) 349-4141 
OF COUNSEL: : 


DONALD R. BAHR, ESQ. 
1801 Spielbusch Avenue 
Toledo, Ohio 
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UNITED STATES DISTRICT COURT ay iat ane 
SOUTHERN DISTRICT OF NEW YORK Waa | he a ‘3 3u FH oe 
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GEORGE LERNER, JULIUS ELLMAN, 


‘Plaintiffs, “2 C78 Ohiv,! 2006.) has aut 


- against - 


CHILD’ GUIDANCE PRODUCTS, INC., 
QUESTOR CORPORATION, 


Defendants. 


CONNER, D. J.?: 


In this action for alleged infringement of plain-~ . 
tiffs' C. O. Musser U.S. patent 2,873,639 on a toy piano, : 
defendants have moved for a summary judgment that none of. 


their three accused devices infringes the patent. 


. 


None of the twelve claims /of the patent is literally. 


readable on any of the three accutea devices. 


The patent has only two iréepenuent claims, 1 and'iai 
Each calls for “a housing having a front side with an elongated 
slot located trerein; a key support ledge attached to said | 
front side of said housing s6 4s ts project generally parallel 
to sata slot; [and] a plurality of projections capable of | 


serving as fulercs mounted on zaié housing adjacent to said 


as to project upwards fron the lower edge thereof. “*' 


crags “hey support” 


so mtt ont! 
‘ teal ie 


“i a “3 # ee Pe ce yi ch Rate fhe iH st ip 
None of the three accused devices ‘Fag’ Neither, such a tot? ae 


ih es 
‘ a avn: i 
or a ‘support ledge attached to the front, side of ‘he popals i 


or such projections. Moreover, noné. ‘of! ‘8 2 | indies fae 


eee ths 
with x ecesses: ‘in the bottom thereof, ‘race}ving’ ‘wala Bas ie 


He e. fy Se ate 
— and supporting, said keys for. ‘votation ‘about ‘sala wel 
uae! % ice 1 rs 


jections, as further called ‘for in both’ ‘claims. ', Indeed, | sin 
defendants’ “Melody Bell-O-Phone" the keys ‘are as votatapie’s 


at all, but are slidably supported for ‘vertical ncoticbailea e 


fl ae Pate a ihe & 
: FAY Mh fy ae Cae ¢ 
Z e “ ; ‘ 


. 


in rectangular openings in aes ed board. 


iyi gt 
jt;s 3 


In addition, in defendants! “Melody. Bel1-0- -phone;* 


ity i 
there is no “tone bar resiliently attached to each: of | ae 


keys” as called for in Claims 1 and 7. Instead, tne, pone 
bars are resiliently attached t 
which are actuated by the keys, as in the prior Bienengeaber 


German patent 567,657 which was cited by the Patent office 
and distinguished by the patentee on the basis of having ao 
Bris nae, 
complex linkage between the keys and the support members. 


ni aon 
Finally, in defencants' "Melody Mike" there is pot’. 

“a shaft rotetably rounteé within said housing above said': 

tone bars, said shaft being generally parallel to said slot,., 


* # * fand] a plurality of arms attached to said shaft so. ab . aoe 


oy 
to project therefrom, each of said arms being located sanera}ly i 


tone bars,” as called for in both claimse*ii 2 


there is no slot through which all the. «3 


shaft extends perpendicular er paralien) 


* 


—* 
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‘to the even of the : ate and ‘te not located above. ‘the: “sao ane 


tone bars but along the vertioal axis of the cylinarical r= 


face around which all of the'tone bars are oakchs and there . 


' ‘ ’ ”« bt 


is not a separate set of arms for each tone bar located 


above that tone bar; instead, there is a single set of arms”. 


located opposite and at the same level as all of the tone’ 


bars. a : 


All of the remaining ten claims of the patent 
incorporate by reference these same limitations, and cannot 


be infringed unless Claims 1 and 7 are. 


There remains, of course, the question eatin the 
claims are infringed under the doctrine of equivaients. henives 
lency is an issue of fact, except, of course, where there is Me 
a file wrapper estoppel which, as a matter of law, prevents _ . 


giving the claims an interpretation sufficiently broad to 


cover tthe accused Cevices. 


‘ 


The file history here almost, but not quite, éveates- 
such an estoppel. Application Claim 9, which was cancelled 
first anendtent to the application, after the Bienengraber 
catent had been cited, contained the substance of most ° ' 
limitations of Claims 1 and 7 except for those speci- . 
fically discussed above. 
However, Claim 9 did not recite that the tone bars 


are resiliently mounted on the keys themselves or that the 


Ft; a a i ce Sate 8 


key support ledge limits rotational movement of the keySe' 
and it is not possible to say with certainty that these Face 
additional limitations did not contribute to the allow- 


ability of Claims 1 and 7. : Ne re yee eee) 


There thus remains the factual question whether 


te 
t 


the accused devices incorporate "equivalents" of the oy 
structure recited in Claims 1 and 7. This issue of material es 


fact precludes sunmary judgment. Rule 56(c), F.R-Civ.P. 


' 


However, there appears to be sufficient doubt 
concerning such equivalency to warrant a separate trial 


limited to this one issue. 


Counsel will be contacted in due course to arrange 


a mutually convenient date for such trial. 


The motion for summary judgment is denied. 


SO OFDERED. 


United States District Judge - 


Se 
ce ie fe Be FE te ~ot Me 


Pio 


doy). 
: weOoIR 
UNITED STATES DISTRICT COURT - fe FILED 
SOUTHERN DISTRICT OF NEW YORK 


CoS 


GEORGE LERNER, JULIUS ELLMAN, 
Plaintiffs, . 73 Civ. 2006 

(wCc) 

- against - 3 


CHILD GUIDANCE PRODUCTS, INC., OPINION 
QUESTOR CORPORATION, AND ORDER 


Defendants. 


Y3628 


CONNER, D. J.3 


The parties and issues 


This is an action for alleged infringement of 
Patent No. 2,873,639 which was issued on February 17, 


to Clair O. Musser for a toy piano. 


The patent was assigned to and is owned by plaintiffs 
George Lerner and Julius Ellman, who are residents of the New. 
York City area associated in the busincss of designing and 
developing toys and licensing others to manufacture them on 


a royalty basis. 


Defendant Child Guidance Products (Child Guidance) is 


begs 


a division of defendant Questor Corporation engaged in the 


Fry. 
S459; 
&, 
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manufacture and sale of toys and educational devices and having 


¥ 


. * 
tea. 


cate | 


a principal place of business in this District. 
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This Court has jurisdiction of the subject matter 
of the action under 28 U.S.C. § 1338(a). Personal juris-~ 


diction of defendants and proper vcnue are conceded. 


Plaintiffs charge infringement of Claims 1, 2, 3, 7, 
8 and 9 of the Musser patent in suit by three models of toy 
pianos manufactured in the Orient and sold by Child Guidance 
in this country: the "Big Mouth Singers" (Exhibit 4) and two 


models of the "Melody Bell-O-Phone" (Exhibits 5 and 5A). 


The proceedings 


Before trial defendants moved for a summary judgment 
that none of the accused devices infringes the patent. On 
August 28, 1975, the Court filed its memorandum denying the 
mo!ion, in which the Court ruled that, although each of the 
two independent Claims 1 and 7 of the patent contains five 
elements which are not literally readable on the accused 
structures, there is no file wrapper estoppel which would 
prevent interpretation of these elements, pursuant to the 
doctrine of equivalents, sufficiently broadly to cover the 
accused structures, and that this question of equivalency is 
a disputed issue of material fact which precludes summary dis- 
position, . However, the Court added that "there appears to be 
sufficient doubt concerning such equivalency to warrant a 


separate trial limited to this one issue." Such separation 


a of the issues is possible and appropriate because the patent 


in suit expires in only a fou month on February 17, 1976, 

so that public policy does not require a determinaticn of the 
issue of validity which is unnecessary to the disposition of 
the present controversy. Cf. Sinclair & Carroll Co. ve. 


Interchemical Corp., 325 U.S. 327, 330 (1945). 


Plaintiffs had duly demanded a jury trial, but neither 
side objected to the Court's suggestion of dividing the trial 
into two parts, the first confined to the issue of infringe- 
ment and the second directed to the issue of validity, the 
second part to commence immediately following the jury's 


verdict on the first. 


At the commencement of the trial, it was stipulated 
that Claim 1 of the patent was typical of the claims in suit 
and that the parties would stand or fall on the final de- 
termination of its infringement and validity. It was further 
stipulated that all of the portions of Claim 1 save the five 
elements referred to previously were literally applicable to 


all three accused models of defendants' pianos, and that these 


‘five were not, so that the jury need consider only the issue 


whether or not the accused devices incorporate structures 


which are ‘"equivalents" of the five elements in question -- 


. i.e., which "do the same work in substantially the same way, 


and accomplish substantially the same result*tt," Grover Tank & 


Mfg. Co., Inc. v. Linde Air Products Co., 339 U.S. 605, 608 


e 1950), 
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At the conclusion of the first phase oe the trial 71 
following summations of counsel and instructions con the ! 
Court, the jury returned a special verdict that each of the 
three of defendants' accused devices incorporates equiva- 
lents of all five of the disputed claim elements, so that 
Claim 1 (and accordingly Claims 2, 3, 7, 8 and 9) of the 


patent are infringed. 


The trial accordingly proceeded to the validity 


oe 
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phase, which required only one-half day of court time for 


"$ et on 


the introduction of additional evidence, 
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At the conclusion of this second phase, defendants 


ba 

Fire 
[: 
§ 

f 


er ee, Se : a 8: 

fees e “ — e ‘ bees ‘ 

4 i oe Pere eek. 2 soe 
et ag ~ “e305, a 


*. 
ate 
= 2 gree 


* 


moved for a directed verdict of dismissal. In the discussion 
that ensued, the Court asked counsel for both parties whether 
there was any disputed issue of fact which was material to 

the determination of validity according to the procedure 
decreed by Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966), 
and whether there was any testimonial or other non-documentary 


evidence which required evaluation by the jury in resolving 


+ ene ee FP 


such factual issues. When both counsel answered both questions 


in the negative, the Court then inquired whether, under the 


MAT OT 


circumstances, both sides were agreeable to the Court's dis- 
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charging the jury and determining the issue of validity as a 
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matter of law; see Julie Research Laboratories, Inc. v. Guiid- 
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line Instruments, Inc., 501 F.2d 1131, 1136 (2d Cir. 1974). 
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& Both parties agreed, and further agreed to waive summations 
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and post-trial briefs and to let the Court decide the 
matter on the basis of the trial record and the papers 


already on file. 


This opinion incorporates the Court's findings and 


conclusions pursuant to Rule 52(a), F.R-Civ.P. 
The patented invention 


The toy piano of the patent produces what is known 


in the trade as a "carillon" sound, and which is created by 
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rapid repetitive striking of a chime or tone element to pro- 
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duce a so-called "continuous" tone, which is really a rapid 
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series of identical percussive tones, similar to the ringing 


of a telephone or doorbell. . 
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Claim 1, which is set forth in full in the margin, 
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describes a toy piano in which the principal features of the 


assertedly novel combination are: 


em mee ST 
s & * 4. 4es f 
> “eS 
. >? # 
Lie Sa * 


- 
- 


wer +et 
e 
“ 
: oo. 
hg eat eA DF 


(1) the keys extend through an elongated slot in the 


ae 


es 


front of the piano, and are pivotally supported on projections 
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(2) a key support ledge extends parallel to the slot 
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(3) the tone bars are mounted directly on the keys 


at the upper side of their inner end portions; and 
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(4) a rotary striker assembly is positioned above 
the inner end portions of the keys, so as to strike the 
tone bars when they are moved into playing position by 


depressing the keys against the support ledge. 
The dependent claims 2 and 3, which are also set 
i 2/ 
forth in full in the margin, describe the details of the 


striker assembly: a horizontal rotary shaft (which is driven 


by a tiny battery-powered electric motor), a series of arms 
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opposed pair of these arms aligned with each of the keys, 


and a washer loosely supported at the end of each arm. As 
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by centrifugal force, but yield inwardly as they strike the 
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tone bars. This arrangement provides for striking the tone 
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their vibration and possibly even impede rotation of the shaft. 
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Claims 8 and 9 are identical with Claims 2 and 3, re- 
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spectively, except that they are dependent on Claim 7, instead 


‘of Claim 1. Claim 7 is similar to Claim 1 except for a more 
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detailed description of the resilient means for’ supporting the 


tone bars on the keys. No novelty is asserted for the support 
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The presumption of validity 


As in all patent infringement actions, we begin 
with the presumption that the Musser patent in suit is 
valid, with the defcndants having the burden of establishing 


dts invalidity. 35 U.S.C. § 282. 


The strernjth of this presumption depends, of course, 
on whether the Patent Office had before it at the time it 
granted the patent the most relevant prior art, rf it did, 
the presumption is reinforced. Ling-Temco-Vought, Inc. v+ Kollsman 
Instrument Corporation, 372 F.2d 263, 268 (2d Cir. 1967). If 
it did not, the presumption is weakened or negated altogether. 
Julie Research Laboratories, Inc. v. Guildline Instruments, 
Inc., supra, 501 F.2d at 1136; Lorenz v. F. W. Woolworth Co., 


305 #524 102, 105; fn. 7 (2d Cir.:-1962)':."": 


Here, as will be seen, the two most pertinent patents 
relied on by defend-nts had been cited and considered by the 
Patent Examiner, but a third patent, showing a feature whose 


significance the patentee's attorney emphasized during prose- 
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any other reference disclosing this feature, The presumption 
is therefore probably entitled to little if any weight in this 


case, But, in any event, the presumption means no more than 
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that reasonable doubt's will be resolved in favor of the patentee, 
Reeves Bros. Inc. v. U.S. Laminating Corp., 417 F.2d 869, 872 


Gy _ (2d cis. 1969) . The presumption need not be “accorded the 
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Defendants have attacked the. validity of the patent 
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ordinary skill in the art to which it pertains, 35 U.S.C. 
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In determining this issue of obviousness we must . 
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Begin with the "background" considerations prescribed by 


sd Graham v. John Deere Co., supra: 


"Under § 103, the scope and content of the 
prior art are to be determined; differences 
between the prior art and the claims at issue 
are to be ascertained; and the level of ordi- 
nary skill in the pertinent art resolved. 
Against this background, the obviousness or 
nonobviousness of the subject matter is de- 
termined." 383 U.S. at 17. 
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The evidence which defendants introduced to show ob- 
viousness is essentially documentary, consisting principally 
of a book of twenty prior patents (Defendants' Exhibit B), 
Defendants also adduced the testimony of a doctor of mechanical: . >,” 
engineering explaining the construction and operation of the vi ae 
devices disclosed in these patents, but this testimony was ; 


based only on his reading of the patents themselyes and, while 4 


it doubtless would have been of considerable assistance 

to the jury in perceiving the relationship between the 

prior art and the invention at issue, it is wholly unnecessary 
to the Court's understanding of the extremely simple mechanical 
structures involved. Defendants also introduced the testi- 
mony of the Director of Product Nevelopment of Child Guidance 
to the effect that, in view of the prior patents, the claimed 
invention would have been obvious to a person having ordinary 
skill in the art. However, that testimony, even though un- 
contradicted, is of little weight, since it is opinion testi- 
mony of an interested witness on the ultimate issue before 


the Court -- an issue of law, after the underlying facts have 


been established. Julie Research Laboratories, Inc. v. Guildline 


Instruments, Inc., supra. 


The prior art 


There are only three of the prior patents which need be 
‘considered here, since these three disclose all of the elements 
of the claimed invention which are shown by any of the others, 

‘and the cumulation of the others merely serves to show the 


crowded state of the art. 


I. Marks U.S. patent 2,052,890 (1936) 


The Marks patent (Tab 9 in DX B) ,which was cited by 


the Patent Office, discloses a toy piano incorporating all 
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method of supporting the keys and limiting their pivotal 
movement. The keys 31 (Fig. 2) extend through an elongated 


slot in the front 21 of the piano and, in the embodiment of 
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Figures 7 and 8, are supported for pivotal movement on pro- 
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“ Lassapanaoe 66 which extend upwardly from the lower edge of the slot 
into recesses 68 in the underside of the keys 67. A key | 
support ledge 24 (Fig. 2) engages the underside of keys at 


their outer ends to limit pivotal movement of the keys. 
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Depressing the keys 31 against the ledge 24 causes 
hammers 41 at the ends of pivotally mounted arms 40 to be 
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thrown upwardly to strike tone bars 34 resiliently mounted 
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above the respective keys. 
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K. , Bas ssler Belgian patent 515,147 471952) 


This Belgian patent (Tab 20 in DX B), which was not 
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cited by the Patent Office, shows a stringless, keyboard- 
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operated musical instrument in which the tone bars are 
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of Fig. 20 in which the bar 70 is mounted on the inner end 
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patent in suit, this feature was emphasized by Musser's 
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_ A.Bienengraber German patent 567,657 (1931) 
This German patent (Tab 19 in DX B), which was cited 
by the Patent Office, discloses a piano-type musical instru- 
ment which produces a carillon sound by means of sound- 


generating elements identical with those described in the 


patent claims in suit. 

A horizontal rotary shaft C (Abb. 1) carries dia-~ 
' metrically opposed rods e which loosely support washer- 
- shaped hammers d which repetitively strike tone bars £ when 


they are moved into playing position by depressing keys g on 


@ teyboard into engagement with stops positioned beneath the 


oe is readily apparent that the complete combination 
deacribed in the patent claims could be produced by modifying 
eo toy piano of Marks only to the extent of substituting for 
. its key-actuated hammers and fixed tone bars Bienengraber's 
key-actuated tone bars and rotary striker assembly. The 
simplest method of supporting the tone bars would of course 
be to mount themdirectly on the inner ends of the keys as 


“taught by Bassler. . 
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In determining the issue of obviousness we must 
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assume that the patentee Musser was aware of all of this - 
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prior art when he made the invention, David & David, Inc. 


v. Myerson, 388 F.2d 292, 294 (24 Cir. 1968). 
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The conclusion seems inescapable that with Marks, 
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Bienengraber and Bassler before him, any toy designer of 

ordinary skill could devise a toy piano which would produce 

-axillon sounds. Hevevet; as I have observed before, this does 

not aay mean that the patented invention is obvious, 

for it assumes that the designer has started with the specific 
BA task of developing a toy piano capable of producing carillon 

sounds’, whereas patentable ingenuity may and often does 

reside in the perception of a desirable goal which, cnce 

perceived, is achievable through the éxercise of only routine vs: 

skills: Timely.Products Corp. v- Arrony~:. F.2d. .... 

187 U.S.P.Q. 257, 261 (2d Cir. 1975); Plantronics, Ine. Ve 

Roanwell Corp... FP -SUPP._ ls 187 U.S.P.Q., 489, 


502 (S.D.N.Y. 1975). 


However, I do not believe that any skill beyond that 
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of the average toy designer was involved in conceiving the ob- 
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jective of a toy piano producing carillon sounds, because 
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Bienengraber's full-sized musical instrument producing such 
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sounds was on the market, and the patentee Musser had actually 


oo seer, one in Dusseldorf. 
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Moreover, as discussed hereinafter, Pr. Musser was 
not the only toy designer who visualized the desirability 
of a toy piano producing carillon sounds. 


The secondary considerations or "signposts 


As virtually always,our final determination turns 


the history of the art before and after the invention: 


"(sJuch secondary considerations as commercial 
success, long felt but unsolved needs, failure 

of others, etc., might be utilized to give light 
to the circumstances surrounding the origin of 

the subject matter sought to be patented. As 
indicia of obviousness or nonobviousness, these 
inquiries may have relevancy." 383 U.S. at 17-18, 
148 U.S.P.Q. at 467. 


These are what Judge Learned Hand calied the "signposts" 
of patentability and properly deemed infinitely more reliable 
than a priori sveetvuattons aided by hindsight. Reiner v. I. Leon 
Co., 285 F.2d 501, 504 (2d Cir. 1960), cert. denied, 366 U.S. 


929 (1961). 
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However, there are few "signposts" to guide our present 


journey. 


The only evidence that plaintiffs introduced which 
tended to show that the invention was not obvious was that of 
commercial success: Dr. Musser testified on Gepositiion that 


& several hundred thousand of his “Bell Organ" toy pianos had been 
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sold and that they had been played on television shows and even. 


on the stage at the Radio City Music Hall, where a chorus of : vt G 


Rockettes played them in unison. 


While commercial success is indecd a makeweight for 
patentability,it cannot tip the balance where the Shy iousness 


of the invention is clear. 
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1971, he and his associate, plaintiff George Lerner, indepen- 
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dently developed a toy piano called the "Jolly Jingle Tone" 
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in construction to that of the Musser patent, likewise having Ken 


tone bars mounted on the inner ends of the keys for movement 
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into engagement with a striker assembly including a horizontal 
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rotary shaft. having radial arms with loosely mounted washers 


at their ends. Plaintiffs took a prototype of this device to 
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Ideal Toy Co. for the purpose of attempting to interest them 
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ina license to manufacture it. Ideal's Director of Research 
and Development, Julius Cooper, expressed enthusiasm about it, 


“put after a patent search turned up the Musser patent, Ideal 
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lost interest. -Undaunted, plaintiffs located Dr. Musser, ac~- 
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outright for $1,000. Thus armed, they went back to Ideal, but 
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Ideal had in the meantime learned of the similar Child Guidance ;. 
toy pianos which were then being sold and declined to enter a- 


"diluted" market pre-empted by competition. 


It thus appears that, at roughly the same tins the 
claimed invention was conceived by the patentee, Dr. Musser, 
it was developed by at least one other team, plaintiffs 
Lerner and Ellman, and, since there was no evidence of de- 
rivation by Child Guidance from either Musser or plaineitts, 
perhaps by a third team as well. Such generally contemporaneous 
independent development is at least some evidence that the 
invention was not beyond the reach of those of ordinary skill 
in the art. Felburn v. New York Central Railroad Co., 350 


P.2d 416, 426 (6th Cir. 1965), cert. denied, 383 U.S. 935 (1966). 


Moreover, the nominal price tag which Dr. Musser placed 
on the patent does not bespeak a high esteem for the mercantile 


value of the invention. 


On balance, the "eecoadacy considerations" as a whole 
tend to demonstrate more the obviousness of the invention than 
a. patentability. This evidence thus serves only to confirm 
our initial "hindsight" appraisal of the invention in light of 


the prior art. 


Finally, it should be noted that, in its application 


of the doctrine of equivalents so as to find the claims in 
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the tone bars be meantes a on the keys, but were found 
sufficiently broad to cover a more “complex arrangement, such 
as that of the two "Melody Be11-0-Phone" devices in which push 
buttons projecting upwardly through openings in the keyboard 
engage the outer ends of the pivotally mounted levers on 
which the tone bars are supported; 

: 2) the ciaims were bnterprebed so as not to require 
a continuous key support ledge at the front of the keyboard 
for limiting movement of the keys and to cover separate stops 


af 3 
in. various locations. 


& : The claims must, of course, be given the same breadth 
of interpretation for purposes of determining their validity 
as they were given in determining their infringement. Fife Mfg. 


Co. v. Stanford Engineering Co., 299 F.2d 223, 226 (7th Cir, 1962). 


Bienengraber literally anticipates every element and 


feature of the structure described in the claims, except for 
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their recitation that the tone bars are supported on the keys 
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and that the movement of the keys is limited by a key support 
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were two of the very limitations which the jury had to dis- 
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in order for them to read fully on the disclosure of 
Bienengraber, Bienengraber has a key linkage with three 
relatively movable parts instead of one as disclosed in the 


Musser patent and two as employed in the "Melody Bell-O-Phone." 


For all these reasons, I conclude that the invention 
Meares by Claims 1, 2, 3, 7, 8 and 9 of the Musser patent 
in suit was obvious at the time it was made to persons of 
ordinary skill in the art, and that these claims are therefore 


| tnvalid under 35 U.S.C. § 103. 


The Complaint is dismissed. 
SO ORDERED. 


WHtLIAM €. CONNER 


United States District Judge 
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Dated: New York, New York 


December 24, 1975 
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FOOTNOTES 


Claim 1 reads as follows; 


1. A toy musical instrument of the class 
described which includes; a housing having a front 
side formed with an elongated slot located therein; 
a key support ledge attached to said front side of 
said housing so as to project generally parallel to 
said slot; a plurality of projections capable of 
serving as fulcrums mounted on said housing adjacent 
to said slot so as to project upwards from the lower 
edge thereof; a support member positioned within said 
housing so as to project generally parallel to said slot; 
a plurality of keys, each having a top and a bottom and 
a recess located in the bottom thereof positioned so as 
to project through said slot into said housing with each 
of said recesses receiving one of said projections, said 
-keys being supported in a normal position by said pro- 
jections and said support member located within said 
housing, said keys being capable of being engaged on 
the outside of said housing so as to be pushed into 
engagement with said key support ledge so as to rotate 
said keys about said projections to a playing position; 
a tone bar resiliently attached to each of said keys 
so as to be moved to a playing position when said keys 
are moved to a playing position; a shaft rotatably 
mounted within said housing above said tone bars, said 
shaft being generally parallel to said slot; means opera- 
tively associated with said shaft and mounted in said 
housing for rotating said shaft; a plurality of arms 
attached to said shaft so as to project therefrom, 
each of said arms being located generally above one 
of said tone bars; means operatively associated with 


each of said arms for periodically strixing one of 
said tone bars when said keys are actuated so’as to 


rotate about said projections to a playing position 
(emphasis added) .' 


Claims 2 and 3 read as follows: 


2. A toy musical instrument as defined in claim 1 
wherein said arms project radially from said shaft and 
wherein said arms are spaced about said shaft so as to 
project from said shaft in different directions. 
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UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 


GEORGE LERNER, 
JULIUS ELLMAN, 
Plaintiffs, Civil Action Ne. 
73 Civ. 2006 


-against- 


CHILD GUIDANCE PRODUCTS, INC., Judge W. C. Conner 
QUESTOR CORPORATION, 


Defendants. 


NOTICE OF APPEAL 


Notice is hereby given that plaintiffs GEORGE 


LERNER and JULIUS ELLMAN named above hereby appeal to the 


United States Court of Appeals for the Second Circuit from 


the Order dismissing plaintiffs' Complaint, entered in this 


action on the 30th day of December, 1975. 


Dated: New York, New York 
January 20, 1976 


n & Sutton 

Fifth Avenue 
Néw York, New York 
(212) 697-6090 


Attorney for Plaintiffs 
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UNITED STATES DISTRICT COURT FOR 
SOUTHERN DISTRICT OF NEW YORK 


GEORGE LERNER, JULIUS ELLMAN, 
Plaintiffs, : Judge William C. Conner 
-against- : No. 73 Civ. 2006 


CHILD GUIDANCE PRODUCTS, * $ 
QUESTOR CORPORATION, JUDGMENT 


Defendants. 


oa ie 


The issues in the above entitled action having been 
brought on regularly for trial before the Hon. William C. Conner, 
United States District Judge, and a jury on December 15, 16 and 17, 


1975, and the trial having been divided into two (2) parts, the 
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first confined to the issue of infringement and the second directed 


to the issue of validity of an issued patent assigned to and owned 
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by plaintiffs; and the jury having returned a special verdict that 
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each of the three of defendants' accused devices incorporates equi- 
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valents of the disputed claim elements so that claims of the patent 
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infringed; and the remaining portion of the trial as to valid- 
of the patent having been tried by the court without a jury af- 
defendants had moved for a directed verdict of dismissal, and 


parties having agreed to the discharge of the jury and to the 
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determination of the issue of validity as a matter of law; and the 
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court thereafter, on December 24, 1975, having handed down its opi- 
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vered by claims of the patent in suit are 


nion that the invention co 


invalid under 35 U.*.C. Sec. 103, and a decis‘on to that effect 


having been duly rendered, 


It is ORDERED AND ADJUDGED 


that the plaintiffs take nothing and that the complaint 
be and the same hereby is dismissed on the merits, and that the de- 


fendants recover from plaintiffs their costs of this action. 


: ae ; 
Dated, New York, N. Y., this Fe day of Tater 1976. 


March |, 14 16 
— New York, New YorK 


En. ‘ERED ~ 


U. S. DEPARTMENT OF COMMERCE 


WYNITED STATES PATENT OFFICE 
September 29, 1975 


(Date) 


THIS IS TO CERTIFY that the annexed is a true copy from the records of this office 


of the Printed Specification and Lsawings of U. S. Patent 


2,873,639. 


By authority of the 
COMMISSIONER OF PATENTS 


7), Me af Se_ 


Certifying Officer. 


Feb. 17, 1959 C. O. MUSSER 2,873,639 
TOY PIANO HAVING KEY USUNTED TONE EARS 


Filed Oct. 20, 


it aad) INVENTOR 
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“United States Patent Office 
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2HTILID 
TOY PIANO HAVING KEY MOUNTED TONE BARS 
Clole Omar Uawser, Stedeo City, Call. 
Apytientaa Urtaer 10, 1956, Serial No. 767,081 
12 Claieee (C1 64—464) 


Thou onvention relaics to new and improved toy musi- 
-éal enstruments 

Wirtwalty every parent, af ore ume or another, by 
mecevety suffers throurh a varety of daconcerting non- 
Gescript wounds produced ty a child through the use of 
ome of more COMMON toy nuacal iminuments. A basic 
omective of thr uvention m to proiwde toy musical in- 
struments which are capebic, when properly constructed, 
of producing more melodious noes than can be pro- 
@uced by many of the Laown umilar devices. 

Hee thought that the dicon.erung sounds so often 
praduced ky eremmon toy musical mitrumenis arc, at 
least im part, & rewilt of the manner: in which there instru- 
ments are comsiructed. Any loy musical instrument must 
be comparatively rugred in order to withstand the ot 
slaupht of the younger generation, further, it most be 
capabic of being cauly and convenienUy produced on a 
mast production bast, at a cou which is not prohibitive. 
Ac obect of this invention is to provide toy musical in- 
struments which can he eatily end conveniently produced 
by maw production techniquet, and which, io spite of 
euch production. are capable of producing comparatively 
harmonious, acceptatic noises. A related object of the 
invention is to provide toy musical instruments which 
ere rugred in construction so that it is conparatively im- 
penubie for the normal child to damage them, except with 
deliberate enalice. 

A further object of this invention is to provide toy 
musical instruments capatte of producing sound effects 
clely tcsembiing the sound effects which may be 
achieved by musth more expensive adult instruments such 
at orpam er the like. This latter objective of the inven- 
tren is quite important inaemuch as children inherently 
tr) © imitate parents, and like to play with toys which 
bear at beast a superficial resemblance, in appearance and 
performance, to apparatus or equipment which their par- 
ents wee. The new toy musical instrument ef this inven- 
won can be made to resemble in outward appearance a 
piano, or by appropriate inctusion and construction of 
tercnating means, an offan. Through the use of special 
means for actuating sound generating elements employed 
with the toy musical instruments of this invention, it is 
possible to very closely -.mulate the sound produced by 
ag electric organ. Sich sound effects have not, it is 
thought, heen satisfactorily achieved in any low cost de- 
race of the class described prior to this invention. 

Serther objects of this invention, as well as many spe- 
eS: advantages of it. will be more fully apparent irom 
the remainder of this description. including the eppended 
claims and vhe accompanying ¢rawing ia which: 

Fig. t és @ perspective view of a toy musical instroment 
of this invention, - a 
ee ee er ee 

@ h 

Fig. 3 is a crias-sectional view taker st line 3—3 of 
Fig 2: 
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Fig. 4 is a view similar (o Fig. 3 of a modified toy musi- 
cal instrument of this invention; and 

Fig. 5 is a partial cross-sectional view taken at line 
$—S of Fig. 2. : 

In all firures of the drawing, like numerals are used 
to desicnate hie parts whenever convenient for purposes 
of iilustranos and explanation. It is to be understood 
that this invention is not to be considered as being limited 
fo structures baving the precise proportional sizes OF 
shapes Dlustrated inasmuch as a number of modifications 
may be made in the structures shown without departing 
from the ewential nature of the present invention. 

The actual features of this invention are considered to 
be fully defined or summarized in detail by the appended 
claims forming a part of this description. If desired, 
however, as an aid to understanding the invention, it mey 
be briefly stated in summary form that this invention re- 
lates to toy musical instruments, each of which includes 
& support member, a plurality of arms movably mounted 
on this support member, a sound generating clement 
mounted on each of these arms so as to be moved when 
each of the arms. is moved, and means for actuating each 
of these said sound generating elements 86 as to produce 
sound, these means being mounted on the support mem- 
ber adjacent to the arms so that when said arms are 
moved the sound generating ciements are moved into a 
location where they are actuated by these means, caus- 
ing sound to be produced. 

In Fig. 1 of the drawing there is shown a toy musical 
instrument of the invention 10, which includes a housing 
12 in the general shape of ‘a rectilinear box having at- 
tached to the front side 34 thereof a ledge 16. This ledge 
is secured to the housing by means of end supports 18; 
it is located so as to be generally parallel to an clongated 
slot 20 formed in the front side 14 approximately rmid- 
wary between the top of the bottom of the housing 12. 
Within the housing 12 there is Jocated an elongated sup- 
port member 22 so that this support member is posi- 
tioned generally paralicl to the slot 20. An elongated 
bar 24 is mounted on the housing 12 se as to project 
through the slot 22, and so that a series of elongated pro- 
jections 26 formed thereon project upwards generally 
toward the center of this slot. 

Upon cach of the projections 26 there is positioned 
a key or erm 28 so that an elongated recess 30 within 
the bottom of each of these keys fits over one of the 
projections 26. The recesses 30 are preferably of larger 
cross-sectional dimension than the projections 26 so that 
the keys 28 are capable of being rotated about these 
proiections during the operation of the instrumen: 10 
Thus in effect the projections 26 may be termed “ful- 
crams.” The lengths of the recesses 30 and of the pro- 
jections 26 are preferably the same so as to hold the 
keys 28 against movement along the length of the slot 20. 

The keys themselves normally are located as shown 
in Fig. 3 of the drawings so that portions of them rest 
against the support member 22. As is best seen in the 
drawings, the extremities of the heys 28 furthest removed 
from the housing 12 are, in this position, spaced from 
the ledge 16 so that a child or other individual playing 
the instrument 14 can push upon any of the keys 2% ro- 
tating ihe key so actuated ehoui a projection 26 in order 
to bring a tone bar 32 into engagenent with the means 
for actuating this tone bar. The tone bars 32 are, wath 
the preferred construction ef the invention, formed 10 
as to cach include two openings 34 located therein 0 
that these tone hars may he supported in notches 36 on 
resilient cubber supports 38. ‘These supports 38 ft over 
exlindsical projections 46 formed on the heys 28 as 
shows in Pig. $. Thus, tne supports 36 rethently hold 
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the tone bars 32 upon the keys 28 so these tone bars are 
free to vibrate. 

The tone bars 32 can be conveniently formed out of a 
number of commonly available materials such as stain- 
fess steel, aluminum or the like; they are so proport- 
toned in size and dimension to produce a serics of notes 
when the keys 28 are actuated. It is necessary that the 
supports 38 be formed out of a resslient material such 
as rubber or the hike, i: the vibrations produced by the 
tone bars 32 are mot to be transmitted through the keys 
2% when the instrument 10 is played. These keys may 
he conveniently formed out of wood or any common 
material such as podystyrene or the like, with 3 minimum 
of difficulty. In the preferred mode of manufacturing 
of the instrument 10, the ione bars 32 arc assembled 
upon the keys 28 prior to the insertion of these keys 
within the housing 12. 

The means for actuating the tone bars 32 so as to 
produce sound in the instrument ¥@ greferably comprise 
a plurality of percansion rings 42 formed out of mete! 
or the like. These rings 42 are rotatably mounted upon 
projections 44 on arms 46 secured to a shaft 48; the 
rings 42 are prevented from coming off of the projec- 
tions 44 by means of enlarged ends $@ on these pro- 
jestions. The shaft 48 is carried by bearings 52 secured 
to the housing 12; this shaft is adapted to be driven 
through a belt amd pulley arrangement $4 by means of 
un electric motor $6 disposed withim the housing 12. 
A switch $8 is attached to the front side 14 of the bous- 
ing 12 in order tw turn this motor on and off. If de- 
sired, the motor can be of the category which may be 
operated by household current supplied to the instru- 
ment 10 through an ciectric cord (mot shown) or, if 
desired, this motor $6 may be actuated by conventional 
clectric batteries 6@ disposed in a bateery cavity 62 with- 

-jn the housing 12. Internal wires 6& ere employed to 
connect the batteries 60, the motor S6 and the switch 
$8 in a conventsoma} manner. 

It witi be noted from an examination of Figs. 2 and 3 
of the drawings that the arms 46 preferably project 
radially from the shaft in different diections. This is 
so that as the imstrument 10 is played that the various 
rings 42 do not strike one or more of the tone bars 32 
simultaneously so ss to obtain a moce pleasing musical 
effect than if all @f the tone bars wese actuated at one 
time. 

The actual operation of the instrument 10 is relatively 
simple. A child merely presses upoa one or more of 
the keys 28 bringamg the tone bar 32 attached to cach 
hey so actuated amio an upper position in which this 
tone bar is so spaced with respect to the shaft 46 that 
it is capable of being engaged by 2 ring 42. As the 
shaft turns, any seach ring periodically cagages the corre- 
sponding tone bar causing sound to be produced by this 
tone ber. In cflect, c tremolo effect ts thus produced. 
This ucmolo effect achieved with the present invention 
closely resembles the tone which is ebtained by aa elec- 
tric organ, aad it is considered to be pleasing. 

The use of the percussion rings 42 én the instrument 
10 is noted. During the operation of the instrument these 
rings 42 are rotated abo.t the projections 44 through 
engagement with the tarrespondirg tence bars 32; also 
these rings can move slightly upon the projections 44 
so that as they séreke a tone bar a sharp blow is not ap- 
plied to the tone bar, bui instead’ the tone bar is actu- 
ated in a more gentle manner so as to produce vibra- 
tions. Thus, with this construction n@ sounds resembling 
the hitting of an eavil with a hammer result, the only 
musical tove noticed is one corresponding to the desired 
tone produced by # tone bar. 

When it is desixed to reinforce the tones produced by 
a tone bar 32 after the key 28 has been released, it is 
pousible to dispose “esonsting columas 66 upon the beys 
28 in the manner indicated in Fig. 3 of the drawing. 
The columar 66 are held within openings 68 in the keys 


4 
28 by an adbesive or other equivalent means. Esch of 
the columns 66 has an oper: cod 70 spaced from the 
center of a tone bar 32, and has a closed end 72 remote 
from this tone bar. The columns 66 eppear as common 
tubes or cylinders. 

The sizes of the column 66 are, of course, varied. Io 
general the larger the tone bar 32, the longer the column 
66 disposed beneath it is. These columns 66 ere of such 
a dimension so as to effectively reinforce the tones OF 
notes generated by vibration of corresponding tone 
bars 32. Hecause of the fact that the tone bars 32 are 
mounted on the keys 28 so as to be permanently spaced 
with respect to the resonating columns 66, the opzrauon 
of these resonating columns is unaffected by the move- 
ment of the keys 28. 

If desired, it is possible to provide a toy mu ical io- 
strument 80 as shown in Fig. 4 of the drawing in which 
tone reinforcement by a resonating column varies as the 
instrument is played. Since the instrument 80 is identical 
with the instrument 10 previously described except for 
the resonating column structure the various identical parts 
of the instrument 84 are shown in the drawing designated 
by the primés of the numerals pr eviously employed. 

In the instrument 80 resonating columns &2 are em- 


ployed instead of the columns 66 previously indicated. . 


These columns 82 are graduated as to size in the same 
manner as the columns 66, and are provided with opea 
ends 84 adjacent to, end above the ends of corresponding 
tone bars 32’, and are proved with closed ends 86. Wud 
this construction as a key 28° is rotated 10 a3 to move 
the tone bar 32’ attached to its so that this tone bar is 
engaged by a ting 42’ in order to produce sounc the ‘tac- 
ing between this tone bar 32’ and the corresponding coi- 
vmn 62 is changed. As long as a key 28° is beld so that 
its tone bar 32’ is engaged by a maximum amount of 
sound reinforcement by the corresponding colusm &2 
occurs. When the key 28° is is released the specing be- 
tween the tone bar 32° held by it and this resonaung col- 
umn increases, and the emount of sound resnforcement 
by the column 82 decreases quite rapidly because of this. 

Those skilled in the art to which this inventioe per- 
tains will realize that a large number of modibcations may 
be made in the structures shcwn without denartics from 
the essential nature of this invention. For this reason, 
the invention is to be considered 2s limited caly by the 
appended claims forming 2 part of this descriptict. Those 
skilled in the act to which this invention pe:tains will 
also realize that the various structures indicated besem 
are each very efficieat to the purpose intended, are cauly 
and cheaply manufactured, and are comparatively rugged. 
They will also realize that these structures are capable 
of producing pleasing sounds when actuated by a child. 

This application is a continuation-in-part of the co- 
pending application Seria! No. $61.20, filed Jamuary 
26, 1986, entitled Toy Musica! Instruments The sub- 
ject matter ef this co-pendins application is incey crated 
herein by reference. 

I claim: 

1. A toy musical instrument of the class described 
which includes: a housing having 9 froat sic formed 
with an elongated slot located there'n; a key suppor vedge 
attached to said front side cf said housing 10 as to prem 
ject generally perailel to said slot; a piurainty of projec: 
tions capable of serving as fulcrums mounted ca tard 
housing adjacent to said slot so as to project upwerds 
from the lower edge thetsof, a support member pos- 
tioned within said housing so as fo preyest generally pas- 
allcl to said slot; a plurality of Acys. each having & top 
and a bottom and a recess located in the botion therect 
positioned #0 #9 to project through sard slot emo sand 
housing with each of seat recewes receiving one of and 
projections, said heys here turpewicn in a mere rma pgeoees- 
tian by said projections smd cau support mem her bested 
within said housing, said bevs being capabic of teong 
engaged on the ouisde of ved inmsing 60 at to be posed 


2,878,689 


§ : 

into engagement with said key support ledge so as to 
rotate said keys about said projections to a playing 
position; a tone bar resiliently attached to each of said 
keys s0 as to be moved to a playing position when said 
keys are moved to a playing position; a shaft rotatably 
mounted within said housing above said tone bars, said 
shaft being generally parallel to said slot; means opera- 
tively associated with said shaft and mounted in said 
housing for rotating said shaft; a piurality of arms at- 
tached to said shaft so as to project therefrom, each of 
said arms being located geoerally above one of said tone 
bars; means operatively associated with each of said arms 
for periodically striking one of said tone bars when said 
keys are actuated so as to rotate about said projections 
to a playing position. 

2 A toy musical instrument as defined in claim 1 
wherein said arms project radially from said shaft and 
wherein said arms are spaced about said shaft so as to 
project from said sbaft in different directions. 

3. A toy musical instrument as defined in claim 1 
including a projection attached to each of said arms at an 
extremity remote therefrom, each of said projections hav- 
ing an enlarged end thereon; and whereia each of said 
means attached to said arms comprises & ring positioned 
oa one of said projections, said rings being held on said 
projections by said enlarged ends and being capable of 
rotation about said projections. 

4. A toy musical instrument as defined ia claim 1} 
including a resonating column mounted adjacent to each 
of said tone bars, each of said resonating columns hav- 
ing an open end located immediately adjacent to one of 
said tone bars. 

5. A toy musical instrument as defined in claim 4 
wherein each of said resonating columns is mounted upon 
one of said keys. 

6. A toy musical instrument as cefined in claim 4 
wherein said resonating columns are mourted on said 
housing. 

7. A toy musical instrument of the class described 
which includes: a housing having a front side formed with 
an elongated slot located therein; a ledge attached to said 
front side of said housing so as to project generally paral- 
Jel to said slot; a plurality of projections capable of serv- 
ing as fulcrums mounted on said housing adjacent to said 
slot so as to project upwards from the lower edge thereof; 
a support member positioned within said housing $0 as to 
project generally parallel to said slot; a plurality of keys, 
each having @ top and a botiom and a recess located in 
the bottom thereof positioned so as to project through said 
slot into said housing with each of said recesses receiving 
one of said projections, said keys being supported in a 
normal position by said projections and said support memn- 
ber Jocated within said housing, said keys being capable 
of being engaged on the outside of said housing so &s to 
be pushed into engagement with said key support ledge so 


as to rotate said keys about said projections, means ¢i- 
tending upwards from each of said keys within said hove 
ing; resilient meaas located ubove cach of said keys with 
respect to said means projecting upwards from eaid keys; 
w tone bar positioned upon said resilient means above cach 
of said keys, each of said tone bare being held darcy 
against lateral movement by said means projecting up- 
wards from each of said keys; a shaft rotatably 

within said housing above said tone bars, said shaft be- 
ing generally parallel to said slot; means mounted in said 
housing for rotating said shaft; @ plurality of arms at- 
tached to said shaft so as to project therefrom, cack of 
said arms being Jocated generally above onc of sxid tone 
bars; means attached to each of said arms for striking 
one of said tone bars when said keys are actuated 0 as 
to rotate about said projections. 

8. A toy musical instrument as écfined in aim 7 
wherein said arms project radially from ssid shafi and 
wherein said arms are spaced about said shaft so us to 
proje.t from said shaft in different directions. i 

usical instrument as defined in cisam 7 ic 


hav- 
saad 


one of said keys. ts 
12. A toy musical instrument as defined in clazm 10 
wherein said resonating columns are mousted om said 
housing. vee 
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ASSIGNMENT 


WHEREAS, CLAIR OMAR MUSSER (also known as C. O. 
Musser), residing at 12997 Blairwood Drive, Studio City, California 
91604 (hereinafter referred to as "assignor") is vested with all right, 
title,and interest in certain letters patent of the United States of 
America, enumerated below, together with the right to recover all 
damages and profits by reason of past and present infringements thereof 
by any person, firm, association or corporation, to wit, No. 2,871,746 
dated February 3, 1959 issued to C, O. Musser for Toy Musical Instru- 
ment, and No, 2,873,639 dated February 17, 1959 issued to C, O. 
Musser for Toy Piano having ey Mounted Tone Bars; and 


WHEREAS, said assignor does hereby warrant that he is 
the sole and absolute owner of said patents and has the full right to 
sell and transfer the same and that said patents and each and every 
part thereof are free and clear of any liens, mortgages, debts or other 
encumbrances of whatsoever kind or nature, and that there are no judg- 
ments existing against him in any court nor are there any replevins, 
attachments, executions issued against him by reason of said patents; and 


WHEREAS, GEORGE LERNER, residing at 12 Prospect Court, 

Freeport, New York, and JULIUS ELLMAN, residing at 1672 East 7th 
Street, Brooklyn, New York, (hereinafter referred to as "assignees"') 

are desirous of acquiring the entire right, title and interest in and to and 
under said U. S. letters patent; | 

NOW, THEREFORE, to all it may concern, be it known that, 

‘for and in consideration of the sum of One Thousand ($1, 000,00) Dollars 

in hand paid to said assignor by said assignees and of other and good and 
valuable consideration, the receipt whereof is hereby acknowledged, the 
said Clair Omar Musser (also known as C.O, Musser) has assigned, sold, 
transferred and set over and by these presents does assign, sell, transfer 
and set over unto the said George Lerner and Julius Ellman his entire right, 
title and interest to and under each and all of the said patents and the in- 
ventions thereof, and in, to and under any reissue or reissued extension 
or extensions thereof, the same to be held and enjoyed by the said George 
Lerner and Julius Ellman, their executors, administrators, successors 
and assigns, together with any and all royalties, earnings, past due or to 
become due, to said assignor, for their own proper use and benefit and for 
the use and behoof of their executors, administrators, administrators,~ 
successors and assigns, to the end of the term or terms for which said 
letters patent are granted or issued or may be extended, renewed or re- 
issued, as fully and entirely as the same would have been held and enjoved 
by said assignor had this sale and assignment not been made; 


TOGETHER WITH ALL CLAIMS for damages and profits by 


reason of past and present infringements of said letters patent by any 
person, firm, association or corporation, with the right to sue and collect 


RE eR Rm Sm en el ech: tena na se 


the same for their own‘use and behoof, and for the use and behoof 
of their executors, administrators, successors and assigns, 


IN WITNESS WHEREOF, I have hereunto set my hand 


and affixed my seal at Studio City, California on this DATA day of 
August, 1972, 


wean AYA. S.) 


In the Presence of 


~ ‘ LLatlee) Lz oe 


Neate Gladys I. Bofnton 
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STATE OF CALIFORNIA  )/ 

COUNTY OF Jj ss.: 
7. \ 


Onthis 2 5- Th day of August, 1972, before me came 


Clair Omar Musser, also known as C. OQ. Musser, to me known and 
_ known to me to be the individual described in and who executed the 


foregoing instrument, and he acknowledged to me that he executed the 
same, : 
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OFFICIAL SEAL 

‘\. GLADYS i. BOYNTON 
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PRINCIPAL OFFICE IN 

LOS ANGELES COUNTY | 

hy Commission Expires March 23, 1975. . 
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Notary 
Gladys I. Boynton 
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. TOY RUSICAL INSteueeny 


. é a\% 
. 
- 


This invention relates to new ant, iuprove 
e 


« 


toy rusical instsurients. 
Virtually every parent, a one tine on 
another, by necessity suffers turcugh a varissy > jy+y 


: : Mosier 
... Of dissoncerviny nondescript sounds produced dy 


wey 
- 


“- a child tnrouch the use cf ons or more commen toy 


Pee 


musical instruments. aA dasic objective of this 
+. t. 


' .4dnvention is to provide toy musical. instrucents ater 


which are capable, when properly constructei, of : 
producing more tielodious noises than can be Fier 

: = 
duced by many of tie known similar devices. 


ee 
. : 


It is thought that the disconcesting 


‘sounds so often produced vy common toy musical |. a 
: i ‘ bt a i) 4 
instrus:nts ars, at least in part, a result of the..4 


- a ’ - 
+ 


_manner in which these instrunects are constructsc. 
7 : & < 


ae 


Any tov iusieal instrument must be comparatively 


Ps 


rugzed in order to witastani tae onslaught of ths 


-younzer generation; further, it cust %e capable of 1 
of 


*befaz sasiiy and conveniently procucet cn a rass:, 


i ele ate 


preducvior vasis, at a cost whit is not prohititivs. 


Ar. object cf this iivertion {3 to provide tcy asic. 


foe Gy x 


instruments which 2 be sasily and conve:.dently 


produced by tuss production techniques, «4 whie:., 


in spite of suci. procuctios, are sapabl: of 


s 
< 


cing commrativel, carconious, atcepta’-l 


. . _ F * as &, . 


: 3 ey ’ 
ak Pe OK ce OL teh Acer iat wen OF A! ont. Nendo e Sather eete 


pwc oe oe egg ne ae 
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rg ae wae oS “* .%, me 2 © 4 . «?, a * eT 
a on i Eh eat - . m4 7 Tat ~ PG ‘ 


3 , a + - 
liad ed bey 
. A-related object of ‘ths invention ts to provide 


?* 
: 


toy musical instrunenss waich ire rm: sed ix 
construction so that it is secpieativety imgoss 
es the rormal chili to daraze th-:., exceps vith 
deli verats Malice. 3 

A further ohjrzt of this invention is to 
provice toy rusical ivstrurents c2padsis of srodit= | 
-eing sound effects closely rostxtling the spond ~ 

yon ae : 


ffects which ma he achieved Sy much nore. expen-- 


sive adult instruments such as ercans cr the like’ 


Thee ¢-@ De kacsiath ee i a 


. This latter obf-ctive of the invention is wee 


x 
a 


saibcege inaswuch as children inherently wy. to! ie ae 
‘ se 


wee 


. Amitat: ya 3, and vie to play satin toys viich | 


- bear at least a superficial rese: dlance, in ez 
eee 
appearance and performance, to apparatss or gauiprert ’ 
a AU's 
. e Aw 


. 


which their parents use. ‘The new toy eusicat 4 


{ustrunents ‘of this invertion can be nade to ‘resendle. 


in outware appearaic: a piano, or by aprropriats “ 


“es 
‘ 
&. 
: 
é 
‘ 
i 
: 
| 
* 
* 
= 


inclusion and construction of reconating, pears, van 
orzaz. Through ths use of sysctl means f Te ad 
actuatine sound gensratinz el uass.t employell with | 
%"3e toy musical instriz-ents wie iuvention, Ab. 
is ;ossible %o very clene|l) 
spens2.4 by a: <isstrés oecan. 
Vir 4.66, 2b is tucusit, 95 .:. saticactors.; 
$2 ats lor cess devices at she lass dsscriv:d 
to sofa i.vuntion. 
Furtisss objects of this t:ve:..ton, 


oe 


as eany cvssific sivantases of it, will t+ 


se apracent frou tie rsaintes of this ¢esari,*ten, 


at oe ph 46 


a 2 - fe eee Aen 


nnn rene eauuhusuasoslothianabenpeedandnchabeadiamandeabneememibieiiaeal 
ae ae NCO RAINES. A RSA NCO AL NLA S AIOE A AEN ARS ARIS AES RT AERA ARC 


ee ee, ene Se en eran 


nn ENN ANCA ANSE CSAIL LE TRE ER he RMT Mian. 


_drawits § in whisk: 


“te 


Fiz. 2. i9 a cress sectional view taser at 


sso33 sasctioril 


ghovine the ss 


a 2 pre test 
Sie. | Sa a cecss): 


e 


section of a resonating colum. 


-in the toy suciert isnctruoont stew in Lp ue 


Ps 
tg 
Fiz. & is 1 cerspestive vlow illustrating 
*. », 


a 
-certais parts of a mocilisd toy tusical iastrucnt 


Of tds isnvescion uavis, 6.5 90... General cucvaru 


stowies.t she-m ‘tn : 


@appslranc-. GS ov. 
Figs. 25 


Fi5e ? is a 


of $116 cocitica to, 


fs 


gif. 8 oa4 

fart of Fi:;. PICU sSsut lL. | A resedatoi 

Steucsurs NIG. Bay 4. any lOyen J2ou €..2 inventions 
gage > 26 4% Metuiled Jiacraeati-: view 

showing vie camo Of a seco.:ncing celunt. suc: 


as i5 si.cwn in Fie. 5 of = Gracie Je ui eh risyse 


to a sour! co.ersttas clescs ennloysecs ont 


‘— 


Fiz. 10 is 2a side view of a codisicd <ey 


‘and sound set.eratin; element structuce ca.c.. ba), 


4f desired, be employed instead of the Lez aad 


7 


e. 
sn Veo ent ® ate a .* 


sehr a 


cceenibedectndemenieennatanestiecetainnrstenaneeteanatinssinietanetad 
peteeeninnacesunstalninsetics 


Se RIN aR AA REO MRM REMAN RR AEB ORR 


Le Mee A A Om ee te ll ES mm am ee mem 


Titactiee On 
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sound gensrating element structures 
» 


dota 
nunerals ars usec to - 
couver.is:. Tor pPUrpes ss illustration 
tion. Ic is 12 ur. a ee 


48 fot to Le - deeed as vein: linived to. 


structures Javias th: i .revertic.wl sizes” 


or shapes illustrated inasmuch as 4 hanoer 


’ 
' 


modifications may v2 mate ia cle etrucsturss 


without departing from the essential nature 


* presoat fdi.vention. ; : Loui iyi, bem 

i i . , Stn a 
Tne actual fentures of this invertion ire 
* "? . . r 5 


w 


considered to be cully cefiaed or, suucarized’ in 
dstall ty the ajpendisd claims Jor.ing a part of a 
this description. If ijesirel, sowsver, as an aid.“ 
to understanding tus divention, it may be briesly . 


stated in stuwmary form thas this fuvention-relates- 
” * 


San < * * ba 

to toy musical inscimunents, sas. of which includes . i: 

a support meter, 1 plurality of arms wcvably routed” s 
on this surprort meber, a socid cenerating elezsns 


1 « 4 
mounted or each oF these aris $0 1s LO De LoVvs 


a 
4 
~.. 
t 
a 


wasn eacn of the arms is coved, and means for 
sath of these saic sour senesating slements 


‘ * om 
$0 a9 to j-roducs 30U.0, Suess means beicg mow.ced 
** 
« 
on ths Subpors wemder adjaceut to the wms so nat: 


¢ 
s . 


gen said Avws ure Levsd one sound generating eleweats ~ 


are movec inte a lo:ation wiers they ure acstusssd i 


by these mea.s, catsin> sound to t+ proiuced. 


z £ 
e s+ eeeiassnesehletiaecensannaselpateesnaln 
‘ . . i . 
i : 
by ode “. 4 « 
pert, rts ie ee nt Oons tor ihe iTS” Robi. 
bg  haiee acy i * y ‘ i * 
rae m eee ‘ inf bs 
Pied Wie! es a is . S a Pe 
pee es a i. 
. Vays: ds ’ vit a iy ie jl ¢ iy Ag 
pat re ie * se al Ma 6 
fi i one * Cn a eh kee hi 
me ae r i y We n'4 pid dl Dad ad 
Pag: ‘ “ 7 Pe a tH ¥ me *'6 $ ‘ 
et 4 : ld “ P r ig 4" é ¢ 4: a 
6% th ranean ia Mg 1 "In order to completely ur.tersf and ghis’ wis hits PRG ily 
' i! tet 4 Y at ¢ . > : we ae i at ’ . i 
Ue ‘ iehie {avention, it is considerse tat it is atcvosary 3: 8 oh? 
¢. iL i a i che : 1", 
le i ° . Pay ° 
| = t : to define cercain tems used ir tills specilycation ug 
° r oer ‘ 
. iia fe ; 
‘ ca 4 ‘ ‘ ploles ; mh . 
' oF dnasmuci: as thers cn ve some corfusion with sieiniliuney ¢ 
* IR ‘ Sa) iy e Sei : ‘ =. o 
is ri to the terninolory o7 what, in effse., are cocr.on Pie. 
wig fe P t : faye, ie 
elements of wusizal devices... 28 usec Lerein, tye eae, thal 
1 wy, ? : . ° ? ym * es 
4 + ‘ - ri “ we t a way 
‘ mw term "sound Gener sins slemeat" is intenasd to ; i 
‘ > - designate any mercer suc! as a bar, rod or reed, &: wy 
ae f . : : <i 
i . . which may be rounte! so that when such an ¢ienent hall al sal 
<° ie wh. 3 
Ri ‘ ae eis 
| P 4s enzaged Uy anotrer nenter of aypropriave con- a ate ac ee 
{ : hii eee ene 
i « struction, sound is crocuced. Tae term “means for Bal Masts 
; Oat die mit 
' = actuating a sound Zenerati:ng elenert™ is used acrein An ae 
' si ® x * 
: to descride or designate any elensit, whether fixed 1 
4 . fast Ue . 
’ ‘ eee * + 
‘ or movable whicl., when crousht into contact scat Be Ve 
rd one _ : i 4 - wh ewig ; 
sound seneratins element, causes sound to ‘be - ey at 
. ore ‘7 . 7 
sillige a a i. : 3 
« |" produced by ti.is sound gensratics uiee. ‘The : i : 
: ea 3 
term "ueans for ssinforciag ti.: sound produced by t ie 
ee 
& sound generatiny element" is used ir this sperifie: > oa ore 
: . f Sw Mae ht 
catior to designate any comron means such as air ee arly 
Fh a, iy Z Oe 
resonating column which may Se so constructed so as Sei ot 
. aw ne 
to give ris¢ to vibrations serving to reincsorce the oe 
. i ms *, . y 
sound produced by a sound cenerating element. ae 4 a gh 
fe F Ah ‘f Ye 
term "arws" is used in thic arjlicatior to desisnate, 
¢ 
4 Po 4 
any. movable nenuber such as a “ey or the like watch ei 6 a 
‘ : ‘ Ds Choe 
. Sq intended to be actuated oy c..2 utilizing an i Ste a i 
instrument 23 bessdit Gsfi.el, in orler so pooduce ‘ 
. «* " : 
‘ i. 
sounl frou suct: an instrur.ent. * 
Ir. Fis. 1 o¢ tne drvitags there Ls siown a. eile 
toy musical instrunens of tic invention 16, wich 
; : 
includes a housing 12 in the senerai si.ape of a 
~~ 
rectilinear box ‘inving attacheu to tis front sive 14 
thereof a ledze 15, This ledre is secured to Shs . 
: housing 12 by means of sid supports Les th to lesstes 
* * . 
cae | oe . : 
‘ * i 4 * oe" : 


hn | + 0 OF @.,- : nse “ee PP ert 2 ee oe en Pe a 


49 


& a G +e % = = fe Fate yt =2 ee = 2 is =? bid - v 
ee ee ee es - ~_ - . SO LT TT 
¢ x 
: on 
$ * ? ; i * 
_ , ‘ 
i «* “ A “tes * - *t way. Or ‘ae a i 
prt ite has 7 wate TA WJ ge * oe ao te At 2 nie gol A Mote iwag 
¥e *. “ MA p<. = . $< a, 
4 $ ; ee oa eae . aS :,* oe * ' 
oe. pe eee 4 
. it Wi ss . : -”% aa -” } 
sh ASA Noe i Wr lodine ' 
f * Mites. ae 1 oo ’ 
‘* e vests! “Fo TS ese yf 
, oes ae ee S 
; “ a re ae es f =, 
ba eR ee ; — yk ete FA He, 
"go as “to ‘eu scaeabis sinus sl to an elongate?’ ates, 20° Mus | 
~~ yt 
i . formed in the front side 14 approximately mi ‘auay oe 5), 
. . i ie * ae 
’ between the to; o. the sotton of the housing 4, x vapees® ; 
; A aT a ‘ 
; ae ealmigr e ' 
Within the heusin: 12 cnere is lecated an elongated j eis : 
P Wa ag | 
. 2 P a 5, * 
support member 22 so tuat this supers merber is 9 «1 “2 
i See } 
positioned :e:erally rarallel zo the slot 2C. a Jf coy “4 ‘ 
. 
* a \ 
elonsated bar 24 i2@ sourced cn %i.¢ uousinr 12 so as a ' 
to project t:.rouch tue £19% 22, and go that a serjes .é ie | 
6 ae i 7 
a * . ~ O40 
‘ of elongated grojections 2> fornsd cnercon Project ie em ' 
upwards generally cowards the center of tris glot. 
' 7 & 
i Upon each of tre projections 26 thers ie * 
positioned a key or arm 2& so that an noneners ¥¢ 
die. >. 
” rec3ss 30 within the oottcs of each of these ‘keys Mie ae 
‘ ; a 4 
- *. fits over one of the projections 23. The’ recesses 36° 47's 
‘. ‘. eu e 
‘ are preferably of larcer cross-sectional iecis t ar 4° 
Ege eae ig 
than the projections 26 so that the keys 28 ar? wk nave 
ee ee 
‘ ‘ le od le a a i 
capadle of being rctated about these projections. he ae Ailes 
gs tae se 8 
during the operation of tle instrumert 10. Thus °..°°.., 
ai att eh are ta 
in effect tue projections 26 nay ve termed fulcrums, + - a: + 
= ; ' "Ab ae 
The leagths of the recesses 3% and of the projec~ ~ + %») %&: 
etl Pt as 
tions 25 are prefsrably the sam: so as to hold: the cae cgi 
t ee. ihn, Nae i 4 
i:sys 28 azainst mover.ent along the length of the PE, gE 
tae e 
a se “ce tw 
j slot 20. ee 
Pea or e 
* . bt e . 
The keys tienselves :.ormail; are located ; " 
e- s 
as srown in Fig. 3 of the druwings co taut portions ,. =: 
a . . ss i . . & 
: ee igi ; e 
of them rest against tie support menver: 22. As ist >", ° { 
best ssen in the dravi.ws, ths extrem? ties GC tae e ‘ 
' h : &, hs 
P keys 26 furtaest renoved from ths housin> 12 ars ana. 
an 


in this position spaced ‘rom the ledve 15 so that 


}: 
oes 
* e . , 
| +t : 5 ee ‘ee : o0 
oom er ot”* . . ar Cn aes . “. * i er ee re ee “eve tes ae » & 


dae R TNE LE SLT LEBEL ION I ee 


vey pee BL fs “eg. Oe ages. 


ef 


8 hind: or - other individual Playins: the: ‘instrucent ae 3 
C7 Wye oe & 
* 10: ‘ean push upo.t any of the ‘keys 2 netaning: the 


a 


— so actuated about the projections 26 in order 
“to bring a tone bar 32 into en-azeuent ith means,’ 
for actuatirs this tone <3 The tone bars 7 
are with the preferred construction of the inven- 


- tion forme2 so as to #acn ircliuds two opsziin 


located therei:. so tuat trese tone bars bay oe 


: ! ‘¢ 
loosely supported avout pin-like nrojectiors 35 ex~" 


tendirg upward from the ksys 28 upon resilient 


washe:s 38 positioned about th projections. 

desired, enlarged heads 0 may bs provided upon 
asses 

the projections 345 in order te prevent dislodgment 


oe a as 
of the tone bars 32 when the instrument 10 ids moyed.7 
; i 4 x eae 
The tone bars 32 can be monwenbenth ys format cane 

és a4 * 
va tol 


: ae og 
out of a nunber of comaonly avai Liable, mate rials such. 


_as stainless ste+l, aluminum or the Likes they: are 


50 proportioned in size and dinension to produce a, 


2 


: i Rie 
series of notes whsa the keys 28 are actuated. * It 


Ss nectssary that the washers 33 be formed out of 3 


such material as felt, paper, polyvinyl resin, ae 
rubber or the liks, if tre vibrations produced by.” 
the tone bars 32 are not to Le transmitted throush_ 


the keys 28 when the instrumeAt 10 is played. Thess 
keys way be conveniently formed out oF wood or any : 
ecormon material suct: as fol:rstyrene or tie like, with 
a minirun ot difficult. in the ;reverred rode or. 
panufactucire of tue instrunert 10, she tore cars 52 
are assembled uso: tae keys 2% prior to the inesrtion 


of these kevs within the hou 


: a + a - * - > : j we : ¥ ‘i . : # : : 
er. « % The means for actuating; the tone bars: bs pee a 


ee 
* 49 


50 | as. oe produce sound ir. the instrument ue 


hae 


— ly comprise a rlurality of ;ercussion’ 


rings 42 formed out of metal or the ‘Like 


y = : 
#- ops 
rings 42 are rotatably sounted upon patna ha - oe 


on arms 46 secured to a shaft 48; ike, 
prevented fron. couing off of the ere ee It, * 

ty means of enlarged ends 5C on these ‘projectiong.. * 
The snaft 48 is carried by “bearings 52 secured is 


sh the housing 12; this shaft is adapted to be driven 


throush a belt and pulley arrang sinent oh by means.: 
of an electric motor 56 disposed within the hotton 


of the housinz 12. A switch 58 is attached to, “the” 


front side 14 of the housi re i2 in order to turn” 
A At. te 
this motor on and off. If desired, the: motor sain ss 


2 


be of the. category which may be operated by, house: * 


hold current supplied to the instrumer.t 10 enous 

an stecerts cord 50, or if desired, or motor: 56 ° 
i ey 

may be actuated »: electric batteries disposed” 


‘within the cious ine 13; vie oe &. 
ty 


It will be noted ican an examination aoe 


a 


Fiss. 2 and 3 of the drawinzs that the arms 46. 


prefsrably project radially frou the shaft in 


3 


“ye “te Py 


different directions. This is so that as the instru- 
ment 10 is played cat tns various rings 42 do not¢ 
strike one or nore of tne tons bars 32 simiitaneously 
so as to result in a more leasing mvsical effsct | 
than if all of ti:s to:¢ bars were actuated at one * 


time e 


* 
a ted eS EEE A SL Oe 


lo es 

awe at rn st oy te Sete ee i ea tJ. : * 
qtecaerytn aia OF pete 
“4. ¥ a aa 

s* F r 


ca 


“- 
» 
Fe 


Zeno oe * he ge ee 


‘ e . . cs n < : 
The actual creration of the instrument 10 
: eg a 


is relatively sinple. «4 ciild merely presses upon +’, 


rie 
. 


. Oe Gee 1.2! 
‘ : Fi or pi 8. ee ah. 
one or more of ths keys 2€ brincins the tone bar Bee 
8 . n x- efeha = gi j 
2 £45 
attache? to each kev so actuat<d into an upper . : 


position iA which tis tene bar is co spaced - 
respezt,to the shaft LE that it is sspatle of Leihcy, 
i: : 


ensaged by a ris¢ 42. As the shart tuins, any such - 
a ae 


“7 “ft ‘ 


ring periodically enzages the corresrpcerntins tone ‘ 


“ee. bar causing sour.c to b= procuced oy tails tone ¢ 


os g a : ; 
In effect, a + eifect is thus produced. 


ast “ . 
meatless et, csfece with the present invention closely” 


. 
* 


resembles th: tone which is obtained by an slectric, . 


,organ, and it is considered to be pleasing. ¥ & _» %thy, 
pr eee gle a 
E re 
The use of the percussion rings 42 in the 


* | a; 2? 
instrument 10 is to be specifically noted. During 


“ es 
the operation of the instrument these rings 10 are. - 


ay 


ae 


rotated about the projections 44 throush engagenent ° "i oy, ae 
soe eS 

with tue corresponding tons bars 323 also these ‘ 

rings can move slightly upon tie projections 44 


50 that as they strike a tone bar a sharp dlow is” 


not applied to the tone bar, out instead the tone 
bar is actuated in a more centle mannsr so as to 
produce vibrations. Thus with tuis construction no 
sounds resemblir.> the hittin> of ai anvil with a‘ 
hanser result; the only susical tone noticed is ons 
correspondin,: to tae desire! toe produced by a 
tone bai. . 

Within the insteurent 1C there are 1: ourted 
a series of air resonating cceluans 42, each Paving 
“an oper bottom 44 lecated inmediately above cic OF 
the tore birs 32. These resonating columns 


. e : t 
; ¢ ‘° 26, 4 - oF . a a) 

° * Fs - 9 - 

es 


t 4s 
were BP + PMen tem eht ane oo eo ted Bh a decedar tine. 4 


= SO A NN UE SURAT AIRE RL eh RR, a NURI 
a 


t ere 


3 


so dimensioned so' as to reinforce the tons ‘produc 


by the correspendis; tone bar nana 
* fncreasing the soun3 produced turough ths 

SF any of the xeys 28. It stould be 

Space in between tue o7en bedeace 6h 


‘bars 32 is charsed in the instrw.ent 1C as the ‘keys. 26 

, 4%? 
are actuate: and released. Thus tone reirforcenent | : 
4s substantially ostained only when a key 28 i9 | of. 


pressed down, ard substantially no tone reinforcensnt oh 


is obtained when a xe y 2e is released even though: 
: hes 
ag tone bar 32 mounted uror such a key continues. | 
é spe 


to vibrate. : 


. 


The air columns 62 described are in the 


5 #8, . 

structure shown mounted upon the iousing 12 so. as 
‘< rt 
to project fron the top thersabove in such a manner é 


as to give arn appearance to the instrument’ 10 ~ 
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Please find below a communication from the oone DIV & I 
EXAMINER in charge of this application. : 


Kot Chior | a 


Commissioner of Patents. 


This applic:tion has peer examined. 


References: 


1 


« Lohr 2,279,143 Apr. 7,1942 


Bienenpraber 567,657 april 6, 19253 
(Germeny ) (1 sht. dwg. 1 page srec.) 


Of interest: 


aSjolender 2,508,300 June 6, 1955 84-257 
. Fleury 2,510,094 June 6, 1950 84-404 xr 


‘Cleims 1 to 19 ure now active in this a-plic: tion. 
Claims 1 to 3 sare rejected es being ebviously fully 
met by Bicnengraber. 


Claim 4 is resected &B being obviously fully met by 


Lohr. 


Claims 1 to 4 are considered to be generic. 
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This a-yplic:tion ccrtains clains Srecific to mcre than 
ane of the disclosed species of the invention, narely the species 


of Figs. 3,6, 8 and 10, resnm-ctively, and no allowable generic 


claim es indicated ubove. Since none of the generic claims have 


been allowed, applicant is requirea (1) to elect a single dis- 
closed species even though this requirement be traversed and (2) 
to list e11 claims readable thereon, including any claims subse- 


Quently added. Section 809.02(a) Manual of Patent Examining 
Pracedure, 
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Ser. No. 561,420 o2Za 


Claim 19 is rejected as failing to "particularly 


_ point out and distinctly claim" as required by 35 U.S.¢C. 112. 


No claim is allowed. 
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ess IN THE UNITED STATES PATENT OFFICE 


CLAIR OMAR MUSSER 
SERIAL NO.: 561,420 
FILED: JANUARY 26, 1956 
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PATERT pwvisroy51 ) 


"Y. $. PATENT OFFICE 


OCT 3 186 


DIVISION SE 


Hon. Commissioner of Patents 
Washington 25, D.C. 


Dear Sir: 


Jp response to the Patent Office action mailed 


April 13, 1956, please amend the above noted application 
as follows. : f 
Cancel claims 4, 9 and 19% 
REMARKS 

In response to the above noted Patent Office action 
claims 8 and 9 and the non-statuatory claim 19 have been can- 
celled. The rejection of claims 1 and 3 on the basis of 
the German reference is respectfully transversed. Also the 
rejection of claim 4 on the Lohr patent is respectfully trans- 
versed. 

It is considered that claims 1 - 5 of this application 
are generic to the complete inventive concept back of it. 
Specific note should be made of the fact that the independ- 
ent claim 1 defines a toy musical instrument which includes 


a plurality of arms each carrying, sound generating elements. 


a a cain ton wt 
Shin ns in mae cmt i itn 


The dependent claims 2 and 3 define sound reinforcing structures 


S 


or resonating columns and means for moving the structures 
used in claim 1 for actuati! e sound generating elements, 
respectively. Claim 4 is of a similar scope to claim 1 
but defines in more detail a structure in which a sound | 
generating element or tone bar is mounted upon a key so as 
to be rotated when the key is actuated into a position 


where it is engaged by various means as illustrated and 


yy ee eee ee a 


described. Claim 5 is similar to claim 4 but defines 

more structure than is found in claim 4 by setting forth 
resonating columns. It will be realized therefore that all 
of these first five claims in the application are generic 


to the entire concept of the invention. 


oth 
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The question is whether this concept is anticipated « 
by the references. The German patent cited by the Examiner | 
4s unquestionably pertinent to the entire concept of the in- 


vention employed. However, this reference does not really -. 


anticipate the claims in this case because of the fact. “... | 


that the keys employed to operate this reference structure at 
. 3 ‘ 
do not camy the tone bars employed. In effect, a rather in- \ 


volved system of linkages, etc., is required to move the 
tone bars in this reference against the small rings in the 
center of it used to actuate these tone bars. Such a linkage 
4s obviously complicated. Further, it necessitates a con- : 
paratively large scenstere af ar. involved category. The 
structure of the reference is not considered to be a sicple 


structure which car easily be turned out on a mass procuction 


Pe 


basis in a modern toy factory. 
The structures defined in all of tKe ciains in this 
case are specifically designed for mass production in the 


toy field. Specifically the keys can be assembled with tone 


ow ST ee ‘- ¢. a8 :? 
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bers on them by subassembly procedures; then they can be 
merely dropped into place as shown in Fig. 3 of the draw- 


ings. No adjustment of linkages is required; no problem 


‘of friction of the connections between bars of a linkage 


4s involved; and further, no unnecessary oiling of varous 
joints between links can possibly be involved with this 
structure. The undersigned has personally played with 
one of the toy pianos of this invention and has found it 
extremely simple and interesting to work with. He is 
thoroughy convinced that the German references does not 
show the structures set forth in claims 1 - 3. 
Neither does the Lohr patent show the structure. 
This is considered obvious : in an examination of Fig. 3 
of the drawings of this reference. Here the tone bar is 
shown above a hammer 54 mounted on the end of the key. 
When the key is actuated the hammer hits the tone bar. Ob- 
viously the tone bar is not mounted on the key in this type 
of structure and no means are indicated in it whereby various 
tremolo type effects can be achieved with this reference, by 
" periodic hitting of the tone bars. Further, it is considered 
impossible to modify the Lohr structure to achieve such ef-— 
“fects, unless it is completely redesigned as taught in this 
application. : : 
In view of the fact that the Examiner has not speci- 
fically cited either the Fleury or Sjolander patents against 
this application, it is not considered necessary to speci- 
fically discuss them. The first of these references merely 
shows a fixed vibrating reed type of structure. The second 
shows a peculiar type of stringed musical instrument. 
In order that this amendment may be complete under 


the Rules of Practice of the U. S. Patent Office, the 


he. ee i A “ah ‘i is a ics 
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Applicant elects the species of the ea 


-the means for actuating the tone bars shown in Fige Ah 


¢ =i 
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of the drawing. Applicant also elects the species of the o 
4nvention shown in Fig. 6 of the drawing pertaining to. 

the mounting of a resonating column directly beneath a 

tone bar so that this column is moved as the tone bar 
itself is moved. It is considered that claims 7, 10, a 
12, 13 and 14 are directed to the elected species. The 
Examiner will realize it is believed that there cré two. 
different classes of species involved here. One of . 
these classes is the species of actuating the tone baie, 
‘and the other is the class of species pertaining to the -., 


4. 


position of the resonating columns employed. i 


ete 
In view of the above comments it is respectfully re= 


“quested that the requirement for election of species be” 


4 > 


reconsidered since the gmeric claims are considered to: be 


- 
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allowable over the reference of record. on igs aes 


Respectfully submitted, 2, 
September 21, 1956 oa Edward De i Brian 
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Please find below « communication from the 
EXAMINER in charge of this application. 


Kiet Choi oe 


Commissioner of Patents. 


Responsive to anendnent filed Cctober 1, 1956. 


Additional reference apolied: 
» Deagan 1,293,722 Feb. 11, 1919 84-110 


In the svecifica*ion page 7, line 7, reference 
character "3" shouid be applied to the drawing. i 
‘ Glnias l-l are rejected as being agervgative in 
form in that hens clains set forth anplicant's invention 
in terms of "means" followed by a statenent of function 
without setting forth the structural relationshiv between 
the "means" and any other element recited in each of these 
claims. 

For example, the "means" recited in line 6 of 
claim 1, line 2 of claim 3 and line 8 of claim l has not 
been structurally related to any other element recited in 
each of these claims. In re Hall, 61) 0.5. 11; 19b8 C.D. 53h. 

Claim 1 is further reject :d as being unpatentable 
over tne disclosure of German ratent 567,657, of record. 


Jt is held that wnis claim is readable in terms at 
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laast, uew the structrve cisclosed by the German patent. The 
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serial No. 561,420 


Leet! mtd at Sen oo men Pm 


(et 


German natent discloses & musicalnstru~ent which has a suport 
monber, & plurality of movable arms 1 mounted or. said suvnort 
mover, &@ sound generating elerent f rcunted on each of the arms 
so os to be movable therewith and meens d for actrating the sound 
generating elenents mounted on said suonort nerber adjacrnt said 
arns so when said arms are moved, said sound generating elements 
are actuated by the means d. 

Claims 2-5 and 7 are rejected as being unvatentebdle over 
the disclosure of German patent 667,657 in view of tne disclosure | 
of the vatent to Deagan, above cited. : 

: Jt iz held that it would not involve invention to vro- 
vide the musical instrument of the German vatent with a sound 


resonator adjacent each of the sounding bars f in view of the 
clesr disclosure of the patent to Deagan who shows that resona~ 
. tors 2 may be mounted adjccent each of the sound bars 1, The 
‘particuler location of the resonators reletive to the sound bers 
is held to be merely a matter of choico or design which does not 
favelve invention. 
Claims 13 and 18 are rejected as deing vague, indefinite, 
and incanable of being construed in that these claims are not read~ 


able unon a single fisure of the drawing. Por exanole, claim 13 


{s denendent from rieim 10 walen recites the rotatable shaft as 
@ veans for excitine tie sound bars whieh ts readable uoen ths 
forn of annlicant's device tllustrated by Figs. 1-l wheress 
recites the resonating 
elein 13/eolunns as being nourited on each of the keys which is 
rentnblo on the form of annlicant's doViee illustrated by Figs. 7 
end 9. A claim should be readable uoon a single figure of the | 
drawing. Ex oarte Wadsworth, 1923 C.D. 40; 317 0.G. 231 and Ex 
parte Walch, 1900 C.D. 190; 93 6.G. 210h,. 
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Claims i-5 and 7 are rejected, 


Claims 8, 9 and 19 are cancelled, Cloims 6 and 15-18 
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are held to be withdrawn from further consideration under Rule Wh2(b) & 


as not readable on the elected svecies, 
Claims 10-12 and ll appesr te contain aliowable subject 


matter as at vresent advised. 


“ANS 
eo See 


e . 


GT OAS ILE ID LE EE POET LTE eR PETE DESI OA. « 
. . 


Wi7sa STATES Fata OFF 1G We 264 
- woth f 
: me 
Inecwee 2! 


CLAIR Oar KUSSER : 
SERIAL 2.0.: 563,420 : Cen 
PILED: CAMUARY 26, 1995 : es 
FOR: TOY MUSICAL INST2UITITS: 


e-7f-8f -§ = = = -—--+ - = 


Hor.. Commissioner of Patents 
Washington 25, D.v. 


Dear Sir: 


In response to the Patent Office action mailed 
July ee 1957 please asiend the above noted application. 


as follows: 4 ' 
Fa se f 
Pace 9, lines 10 ‘and 12, d0th cccurrei.ces, change 


% 


®trebic™ to -tremulo-; 


Clain 16, line 33, cinée] the word “xey"; 


Rewrite claims 1 - 7 inclusive as the following 


new claims: 


a 
te eee eee eee ee 


20. A toy musidal i: strument which includes: a3 
housir=; a plurality of keys rotatably sounted on said 


heusir ,, gach of said tbys e«tendirge From said housin:; a 
: : ltd & 
sour. { Cereratinr eieren Jot tly pap fC Ge erca of 
i 
saic keys within said noussn so 13 to be capat.le of sove- 
eer eh em 2. pe eae \ ae ee Pa > nw Cay, 
esis” webu le a wonder egg uiccing a foun! gererating 


clenert co 95 to periodicdlly e:rice the fame, rovanly 


mounted within said nousir:} adjrcent to each of s2id 


oes 


nee eee prameguenere n 


5 SHOES: 


wea 


pay Owes Td ap? sel Ay "ol geen ote 3 ao cont. sions on 
\ 


sound ot a ating clemunts; “ Leans,for rovi:.g said ‘ 


mexbers rourtes within said ;Nusins so that said sound 


- 7 
; % eet OS a 
rerbers wher, said «evs ar: roti . defer to ;reduce 
trerulous soup 


ol iG 


“ate SOV rusledi of 3b 


generating eleven vs are snrioulsall” env ted ey Sait 
& 


SO A eS ” 


ciais. 20 indluiir- 
\ ; ; 
of said revs eee : con Go cate setsd tereratior 


elements. 4 


22. & toy\rusical inntruner.t as aecires in claim 
20 including 2 reqorat nt colunm mountec o:. siid housirg 
adjacer.t to 2ach ek said sound generrting eLemcerts co 
that the spacirs bichwein said colunns and said sound 


\ 
generating elerients {s varied when said vevs are rotated. 


wf 
oe 
23. A toy musical instrument which includes: a 


support senbcr havir7 2 projectiou. extending therefro:; 
a key havin; a recess Ideated 41. the bottom thereof posi- 
tiored so that said recens is orcaced hy saic projection, 
said key bein caprole of tein: rotaced about said pro- 
jectior; a sound -eneratirs eicmert Lountec on said key 
80 23 tO D2 mevivie trerewhth; a menbor > Rituins sald 
: 

sound fenesal rr: eiecant, maid con Tae Eo nt a= 
4ocent 20 said sounc cecera’.inss >ler.er.0 30 tirat. wher. said 
xey-!s rotate! yous sald profeatie. , sot Soune 2 t.d.at- 
ing eW.ert is moved conte enna qeest wits: Sald manber, 
causin,: sound to o¢ procure ue i, 

‘ 
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keys adjacent to aie! O° Ania sop! curs ts 0°. S36 
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25) A toy musical instrument as defined in 
elair23 ikcluding a resonating colurn rounted on said hous- 


ing adjacent to cach. of srid sound ge:erating elenents so 


o> oe mene Cee ote GE 6 Ee: eer OD 
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the class described * ‘ 
4 tront side formed 

with an elongate? 3h9c located Siturei:.3 a leice attached 
to said frort side Said houtit.¢ SO a& tO project 

« 
€enerally parallel 42 slsts = plurality of projections i 
capable of serving a Sua hrut.s mounted on said housirg ad- a 
jJacent to said slot so as ‘to Froject upwards from the lower 


(a) 


edge thereol; a suppérs eather yoletouce within said 


\ 
housing so as to project censrally Pirallel to said slot; a - 
plurality of keys, each havins\ a top and a bottom and a 7 
recess located in the bottom thtreof positioned so as to’ 


project throuvh said slot into said nousing with each of 


said recesses receivirz ore or ae eRe said keys 


being, surported ir a iorieel position >: said projections 


and said support mexoer ly ated withil, said housing, 
said keys ocins capable of beiur crank or. tne outside 
of said housing so as to ke pushed into ‘engagenent with 
\ 


said cy support lene so as to rotave sald icys about 
oo ee 


Said projectiogcs a wore dar resilientiy hea on each 
of said keys; a weomber Jor iittir= each of skid tone bars 
SO 15 tO act'ate the sume tow.vted wbove aachn ac said 


tone bars withi:. Said iousing. | 
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ss snc ae ns tithe ae aI este sop . . - poping mee tee Sr Segrgren seer onnenepronenmrin serene” wee nese. <H(r armen Re AAs eS RE 


Aya 
\ 


wf, 7 Pe taal . 


dy ays 


“* 


27. A toy musical instrumen: of che class uas- 


cribed which includes: a cousing having a front st 
ca apaye at a" 
B formed with an clorrated slow locates vere. 5 1c ecse 
attached to said arent stcge of saic neusir.: so 25 %O fro- 
4 i 


ect pereral?:-,%0 372.2 slezg a pluralicy of poo. .ctiors 
"A , . % 


gil t capable of sensing as Sulsrums meuntes or said heuselsg 
’ . 


adjacent to saic : <o provect upsirds from che 


os @6erse a. o 


S lower ede i pee el ncaa a 


y C endé-nenning-s0 25°40 froject-tipwards Sion tee-te 


&. edsethereofy,a support mez.ter positioned wisi, t 


housing so as to crofect sererally parallel to said clot; 
a plurality of keys, each havirg a top and a tottom and 
a recess locatec ir. the dottor thervof positioned so 

-as to project through said slot into said housing with 
each of said recesses receiving one of said projections, 
sad keys being supported in a normal position ty sai: 
projections and said support member located within said 
housing, scid keys beirg capable of be ng enzared on the 
outside of said housing so as to be pushed into engages ns 
with said key Suppo:t led-e so as to-rotate said le; 

: Xv oe 7 ea he’s os Mc wt. hah Le 

« about 5aid p-dject’ on Si A tore bar resiliently,bounted- 
em cach of sais keys} a tender for hitting a tore dar so 

ats 
as to actuate the sar.e wevably mounted inside said hous- 
ir-- adjacant to eaci. of 3 » 33. ind neaiglfor 
o¢{) 4] Vy yn’. ue * 
Bovin® Said mervers so “hat Ke arden marred 
by said mervers when caic neys are actnated so as Co 
: Ve baa eu es i tony ere = Whe 

rotate about siid projections »saia corns Lon rovete 


ae 
. 
beine s.ourted withinz tats Po Tsitwe 


a ee ee : 
2. A toy g.ustead f1.strurent 2 


eribed which incluics: - nousltmav.r ‘rort aide 


PS ek CN RN TRO CL NN LON ABT SNR EE GIG: EL LG OS REE LE spree mg TRC tem ent te IE EE NR NT AOE A AGT HEI 


formed with ar. Clongated slow locazez therein; a,jcege 
attachec to said front side of said :.ousine so as to 
project cerers\i: parallel to said slot; a pinrality 
of projections Yaprtle of se:virg as Sulerams nounted 
on said housior 


ject vewardes fr0:.\the ieusr cd aercol 


. 
; 2 


bes josttioned withir saii: ‘is; fo 18 to 

Cena@ally parallsl - nic poral os: 

each havin= 2 + << 90%-0m a72 4 recess located 

in the hotter +: : ition £0 a9 to vrojeet 
through said siot into aid t:ousin,; with each of said 
recesses reccivins ene of said projections, said keys 
being supported in a rorr\} positic:. by said projeccions 
and said support member lodated within said rousing, 
said keys deing capable of Acil- engaged on the outside 
of said housing so as to be slushed into engagerent with 


Said Mey curport Teime so as th rotate said teays akaut” 
eal ¥ y 
ne Wy 


oe Peg te TM, | atadhsL Ly 
. ie i. yh S2id die seduce A Lone var re ili cnt2:4 pO Ted_oie each 
‘ . 4 : 
‘ y’ of said kevsAsove €aci:-o- sated Neyes a shaft rotatably 
y «SG . 


8 
re : 4 ‘ 
Oe oc - wour.ted withi: s: above 


ufival’- . ti t ar 
sialic gels C ee ee: 


woe i : * em we 


CO ness wutrsice So sala sialt so 75 Yo srofect the: 2fro.., 


e1¢e2 OF Sale arc bei: lecayed -onera\iy abeve one of 


° . et] sd ey . 

ota vy 08 ye “ine 1 PK : Lat acl. 

said Lone Ayers; iChasyarbaciad.te cas. cl sald/arns “or 

Strikins one of said tore bars wien sate vf §3re actuated 
A © Ue Pat 

SO 15 to rot.te rmur srl. proite le. 
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aelined in cain 
2€, ineluctne ior. attached to each of said 
arms at an ex’ Ay i herevro:., each of said pro- 
jections tavirs an cANarsed end shercon; and wherei. carn 
of said means 1vzec:. 
positioned on oi. 
held os sala 


e>patle of rosatic:. 


31. A te: cusice? 


“A: 26, inxuding: 
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Or saic neye ix pS Fe We. wee, BAVE Ne Bt. Open 
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we 4 
\§ end located {znectato)}” 274: rk ¢:.c Of said cone tars 


32. A toy musical i, ea as -leSined ir clair. 
m 26, including:. a pluralizy oi Kesorating colunss, eaci: 
a of said resonating colursns veing raged o:. said housing 
a immediately adjacent to silic tone bars SOchat the 


spacin; vetwee:: Said resoratins: coltns.3 and sas to.c Sars 


mat 


s1id hevs ase accvuated. 


In respor.se vo che suo. fe pea tort OFliece action 


chains SRelUSt 7O (se Dam re Sete as elaias: 20) + 


25 inclusiye. In addition clatus 2%, 27, ard 2¢ which 


are patterned -after tiie aliovwedc clai:s. 1G uave been irsertec. 


ALs6(eClAiis SS ma 32 wettu ane iser.ticr it sub- 


ject mat%or ¢% lains 1) » we ly rescecttvely 


fave been 
upon clai: 

speeifiuarion on pace: Y hae wert “sreble® 
initialiy use! hes been eaplased wisi. Che tert, “trouw6". 


Upon consultd:¢ an unabricsod iistionary it appeare:! thas 


afin 


YE 
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ee 
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i adel? seh 


the term "treble" was obviously in error and that the ‘ 


correct term to be used 47s f--eruto", This term “trcmulo" 


of the term “irexulous" em,loycid in vhe 


forr.s the bas 


ned claim 20. 
the word "ey" 


errer.cously. 


stance this minor sharre in clair YL from wo eaisination 


¢ $t. The subject :atter cf slai. ov -s ievhrivels 


not chanced in any respect. 


J The nev clairs 20 - 2) ire corsidered to -¢ ‘ 
: written in such 2 marucr 28 -to wveid the forral odfection_ . ae 
: to claims 1 - & inclusive. All of these new claims are ae 
- : considered co set forth positively the structure de- 


» 


fined in. them in such a way that there is no question ~*~ 


$ 
but that specific clements and not function are defined. 


ee The new clair. 2C is primarily patterned after clain ee 
rr 8 - 
. In it a structure is specified in which a plusality of 
' _keys are rotatably mounted and ir. which the sound generat-_ 
ine elements euploye’ are attached or mounted upon these 
keys so that wher the keys thenselves are rotited the , 
sound generating ele: erts are ercifed so 15 to produce 
a tretulous sound. In claim 20 the manbders for hitting 
the sound fencrating elemert are specifically spelled : 
out and the mens for roving these members are specifically 
defined. Claim 21 is depende:., ujor: claiz: 20 and directeu 
to the resonatins columns veil mourte. on eich of the 
keys specitied. Clair 22 is also dependert upon claim 20 
and defines tne resoratine eins a heing weunted on the 
housing adjacent to Lhe sound cenerating: clerents er: cloyed. 
The Dezar. patent is not corsifered to articipite these 


in Degan resonicin™ colunss are 


combir.ation claims since 
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mounted in a fixed location witn res;cct to rigid tone 
bars. 

The new clain 23 : © to clair. 2C +d to 
claim 4. It specifics t? ; 4 wey Structure having 
a recess located in tne 
may be ersily locates dy uwtrely dropping ther 
projections upon 1 su;jort rencere Fu 
defines the type of structure iriicates tr cinim 2b ir 


which a sovnd zenerating element, such as a tere 


Ag 6 emt: 


is mounted upon a ley so that when the Key 
this sound generating elerent is brouch. into engagement 


with a memcer servir.z to actuate it. Clains 24 and 25 


¥ 


are sudstantially iderntic2! to claims 21 and 22, respectively, 


. 


but are dependent upon claim 23. 


| . The new clains 20 and 23 added above are considered 


ob mee 


to be generic to all aspects of the present invention. 


aan 2 


They are not considercd «> de anticipated vy the Corman 


* 
v 
‘ 
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patent of record for several reasorc. In the Gerr.an 

patent the key structures enployed are completely separate 
and apart fren the sound rencratire elements utilized. The 
keys ‘and tnese sound generating clements are connected 
“by a series of linkares, etc. This is a conparctively ccm 
plex structure as Gpposec to the very simple type of le? 
structure carrying sound feneraciic slemerts defined 

in claims 20 ard 23.5 ~- 

It is believed thit the scudier will realize the 
simplicity and desiradility of the key-type structure used 
with this inventior from a carelnl conjar.se:. of Lhe uraving 

_ in this case with tic drawing in Sermrr. patente The 
key-type structure of the present invention is specivically 


adaptel to crass production teciniques suce 15 ae Crplored 


oS ae 
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ee 


_with toys. The Iirdivicuai tone Sars can easily and 
converterntly be mounted upon these keys and an entire. 
xey and tone tar asseicly can te easii:’ dropped or 
sirilarly inserzved in flace within a comriete toy musical 
instrurent with 2 winimur of difficult: 

Ii. spite of «he so:.parative simplicity of the 
Structure of che yresert isnvercon, it is surprising the | 
quaiit; of toy rusical instrutents coretructedc ir accor- 
dence with this Jicsclosure. It {8 cons‘ icreu ty vie 
undersigred that trese toys are actually o: vetter 


quality than sore professionzl instruments of a similar 


i e- 
mature. Toy musical instrurer..3 as defined in the clains > "- 


of this application have ucon widely sold at the present : 
tise, and have been used in a number of programs, such as, 
for example, the Perry Como Television Show. The fact 
that a high quality toy such as is involved with the 

present invention can be easily and cheaply manufactured 

‘Om a mass’ production disis is considered to be an elenent 
which should be co:sidered in his evaluating che claims in 


this case. : 
The new clain 24 added racove is patterned at'ter the 
allowed claim 10 and is idertical to the allowed clain 10. 
throga tie se-.-colon i1: line 20 in this el<ir; in the 
Jast part of cliain 2%, wowever, the Jaz cuare of slain 10 
has beer simplified sonsideraly uy wercly spesifyinrs 
teat the ter? bars are sosiliently wounted on 
Also nes cltic. 2° speci“ies i: beosi terns tie use a. 
a member for ..ittluy che tore bars so aséto acuuace %he 
sone when she kes are rotated. Thus, the rise c)ade. 2 
contains muci of the sucject catter of the allowes slaic 
10. it is corsitered paterrsble over the Cerman ce ereurce 


9s 


43 
ae 


en nnn nn near aenaeemn niin save, okie ie 


a8 aes 2 “Meg? 

at ge Te 
my: 
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aes 
“cited by the Examiner because of the sirplicity of the 
key and tone bar structure defined ir it. As pointed 

out in the preceding discussion, a relatively cor:.plex 
type of mechanism is erploycd in ‘tie Gerzan reverer.ce So 
as to link the keys with the sour! ¢.neniting elements . 

; employed. 

The new claim.27 ts also patterned after the al- 
lowed claim 10 and is identicrl with sic allowed cain 1C 
down throush: the seri-colon in line 2 0° tnis claim. 

The new clair: 27 defines the fact that tne tone bars are 
resiliently mounted on each of the «xeys in a comparatively 
‘simple manner. Also the rew clair. 27 specifies the use 

of members for nitting these keys mounted withir the 
housing and reins for moving the members ror hitting the 
keys so that 4 tremulous type of sourd is produced. Com- 


‘ ob 
paratively broad terminology is utilized in defining these 


members and the means for moving them. The terminology in 


-Claim 27 is sirilar to the temvinolorr ewployed it, claim 20. 


This new clain 27 is considercd to be patentable for the 
reasors indicated in the preceding in discussing the Serman 
patent. ‘ 

The new claim 27 is also patterned after the allowed 
claim 10 and is identical with the ailewet claim 10 except 
for the fact that the clause starcing with the words, "mears 
extendins™ in line 20 of this clair: and continuing dow: to 
"said-kevs" in line 27 of slain. 1G mas wcer. rejlrced with 
a sirgie r2citation tht the i:.Aividuai tone darn are re- 
siliently mounted on eacn of the kevse. Vhe new slain 28 
Zs considered to be rallowatle over tie Gera. references Sor 
all the rersons which must have been censileve.d by the 


Sxuriner in wlowing ciaia 10. 
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The new clairs 29, 30, 31, and 32 are identical | 


‘to claims 11, 12, 13, ane 1l.. resp i y, present’ ir . 
this applisrrion escer she ract t:. trey are depor- 
AS 
dent upon claim 2° ir, Leics } ad 14 have. 
veon silowe!, it is sonsiders.d O44 iY sioula 3e no uel tt 
questior. to the i.acter of allovalilit; of claiss 29,..30 Poe 
and 32. 
wae rejections ef claire's 13 er4 16 in this appli- 
catior. is also cor re be applicatle te tne new 
claim 31 prescnted alove. This rejustio:. of slains 13, 
and 1€ is considered to be 1 result of difricuicies | 
with certain formal practices of wune Patert Orfice we aa = 


; ‘ re ls | . 

respec: +o electior. of species. Frark?y, the andere ae ee in 
: Je 

signed is so:.evin © puzzied as to tar sb conves.ient method 


for handling, this difficult7. . re 


+8 


In the preceding arendment an election was made of 
the means for actuatin= the tone bars shown in Pig. 3 ae" 
the drawing and the species of resonating colunns shown in 
Fig. 6 of the drvaing. In the paraerapa starting 2t the” 
botton of page 19 of the specification in this case, it~ 
4s clearly indicated t..at the type of resonrtirg colunn 
and hey structure 3i.own in Tire 5 of the crawinr can be 

al 
asployed insverd of she resonazing, colusn structure shown 
infig. 1 of ths Apawitg. Thus, it was irdicated that tue, 
gpes or specics of resonawuings jreepg ui.own could de inter- 
i 


chanced with one anovner. Turtuor, in this application 


two different spec.cs of actun*in: weans are euployed. 
trot of ties? the bype of shaft constuction. Ss: town ir. 
Figs. 1, 2, and 3 and tie second is tre vibrating typeof 


structure shows in Fics. Sand Je” 
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apes ‘i ar “The type of election of apecies made in this appli- i | 
a ieee : cation was made primarily because of commercial reasons. 

| * ay The commercial embodiment of the toymusical instrunents 

, ee set forth in this application corresponds directly to the 

| ‘ @lection of species made. Thus, commercial toy musical 
. : instruments of the type defined in this application employ 
a rotating shaft and have resonating columns mounted upon 
the keys. At the time the election of species was made 
it was considered in view of a clear disclosure in this 
case that an additional sheet of drawings could be added 
showing the precise commercial structure, However, it a : se 


was considered that this would be an unneceosary move 


ee 


since all the elements which would be found on such an 
additiona) sheet of drawings were already clearly indicated 
in this application. If necessary an extra sheet of draw- 


“es 


ings can still be inserted showing precisdy what has bocn — 


te om ome 


‘ @lected; however, it is believed that this expedient is 


Pea | 


ie 


unnecessary. at ie 


—— = 


Claims 20, 23, 26 and 27 presented in this application 
are considered to be of a true generic category inasmuch 
as they are generic to the species of resonating coluzns 


shown in the drawing and to both of the species of actuat- 


ee See ee Cn J 


ing mans or members shown in the drawings. Dependent 


Claims 2) and 24 are directed to the elected resonating 


1 ee 


column species, while the dependent claims 22 and 25 are 


gos 
—— 


directed to the nun-clected species of resonating columns. 
These claims depend upon generic claims 20 aud 23, res- 
pectively. 

; . It is considered that the allowed claim 10 is sub- 

| ; generic in category inasmuch as it is directed to the 


elected species of tone bar actuators shown in Figbs 1, 2, 
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and 3 of the drawings and inasmuch as it is generic oe i 


both of the types of resonating column structures in’ 


‘this case. Claim 28 which is closely patterned ‘after. x 


claim 10 is also considered to be subgeneric in category 4 ae : 
for the same reasons. The dependent claims ll, 12, i 
29 and 30 are further considered to be subgeneric and nuke 
directed to the elected species of means for actuating the 
tone bars since they merely add to the structure defined 
in the independent claims 10 and 28 speciii« details as 2 : 
to the type of actuator structure defined. Claims 13 and 
31 are dependent upon claims 10 and 28 respectively; ai 
these claims are directed to the elected species of résonat=.. " 
ing columns and ar¢ dependent to the subgeneric claims ee 
defining the elected species of actuating the tone bare. i 
Claims 14 and 3Z are also dependent upon the same sub- 
generic claims 10 and 28. These claims do not, however, |" 
relate to the tyr of resonating column directa dieceed . 
by the’ Applicant. The problem with respect to them is 
cor sidered to be more complex since claim 14 directed to 
a non-elected species hag been allowed. ) 

Claims 15 and 16 in tds application are considered 
to be subgeneric to the entire concept of the invention and 
to be directed to the non-elected species of OG * 
means. Cliiu 17 is directed to the elected resonating fe 
column of species and claim 18 {s directed to the non- 
elected column species. Both of these claims are dependent 
upon the subgeneric claim 16. Hence it is believed that 
¢laims 17 and 18 are withdrawn from further prosecution 
peading the allowance of a truly generic claim such as 
claim 20, 23, 26 or 27 at which time all of claims 15, 16, 
47, and 16 will be open for consideration by the Paent. Office. 
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It is believed that upon reconsideration the Exs- 
-. Miner will consider the allowed claims 10, 11 and 12 to” 


be of a subgeneric category and will hold that it is 


possible to have species under the subgenewric claims as 


indicated. In considering this matter, the under- 

signed consulted the Manual and McCrady on Patent Office 

Practice (3rd. Edition) in order to determine if there 

was any discussion in either of these references which 

would elarity the situation. No clear definition 

was seen in the Manual with respect to the term "sub~ 

‘generic claim" and with respect to whether or not a 

subgeneric claim could be used where there is a plurality 

of different sets of species which could be used with 

one another as in this application. oe 
It is noted, however, that although the Manual does 

not specificaily mention subgeneric claims with respect 

to the discussion on restriction, a discussion of the 

subject mtter is found in Section 706.03(y) pertaining 

to Markush groups in chemical cases. In a chemical case 

it is possible to present a truly generic claim and to 

also present at the same time subgeneric claims and various 

species claims under these subgeneric claims. The sitva- 

tion involved here is analogous to chemical practice in- 

-volving subgeneric Markush claims. In such chemical 

eases specific species claims can be allowed under completely 

generic claims, such as for example, the generic claixs 

20 and 23. The claims 21, 22, 24 and 25 are considered to 

be such species claims under completely generic claims. 

Fusther, in chemical practice species claims can be allowed 

under subgereric Markush c)aims. It is considered that 


claims 20, 11, 12, 15, 16, 28, 29 and 30 in this application 


abin 
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are at least the equivalent of subgeneric Markush claing : 
and that it is proper to have species claims such as. tie, Zo 
claims 13 and 14, 17 and 16 and 31 and 32 under these lane 
subgeneric claims. AS 

In response to this amendment an early and favorable. 
consideration by the U.S.Patent Office is solicited. 
The undersigned considers that the claims in this appli 
cation clearly define what is a patentable invention over 
the references of record. In the event that the Examiner 


is unwilling to accept the analysis with respect to the: 


generic and species claims indicated above, he is res~ 


pectively requested to indicate what procedure would . 


be acceptable in order to enable the Applicant to obtain 


Claims directly covering the commercial embodiment of this | 


o Se 
invention, 0 . ass 


Respectfully er 


Dh op. Poe 


January 13,1958 
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“IN THE UNITED STATES PATENT OFFICE 
- LAW padi 


CLAIR OMAR MUSSER 

SERIAL NO.: 561,420 

‘FILED: JANUARY 26, 1956 

FOR: TOY MUSICAL INSTRUMENTS: 


PETITION TO MAKE SPECIAL 


Hon. Commissioner of Patents 
Washington 25, D.C. 
Dear Sirs 


You are hereby petitioned to make the prosecution | 


of the above noted patent application special before. 8 


the United StatesPatent Office. This petition is based 
upon the infringement of the subject matter of the 
above noted patent application by Spear Products, ie, 
of Bridgeport, Connecticut. “Toy musical instruments 
produced by this firm have been observed by the under- 
signed in a large toy establishment in Los Angeles, 
California. 

In support of this petition an affidavit is enclosed 
heres ch by Mr. Clair Omar Musser indicating when knowl- bf 
edge of the infringing device was received by himself 
and by employees at the Knickerbocker Plastics Conpany,Inc. 


Also a supporting affidavit by the undersigned indicating 
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- that he has examined the infringing device ane that: he, considered 


it to be an infringement of some of the ‘eiotoe ef- this applicé- 


‘tion and that a careful and thorough search had bien made, ig 


<2 


and that most pertinent references against this application oe 


“are of record and that he believes all claims ‘in this ‘case NM o 
ae Ue ni 

Sa ae ee 1a pie 

47 


pee 
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to be patentable is enclosed herewit 


It is considered unnecessary to go into the subject 


» ow 


matter of these affidavits in more detail in visa OF the 
oii that they are considered gat Po cxplona ney: y 

It 4s noted that this petition to make special i being ¢ 
mailed to the Patent Office approximately one week atter. “ ee 


knowledge that there might be an infringing device actually, 


‘on the market was received. It is considered under the Bite oo 


. cumstances involved here that more rapid action on the part 
of the Applicant and his attorney is impossible. 
An interview with respect to the above noted patent 


OE Bee 


application was held eid selete dunia d two months ago. . Because 


& 
a% 


of certain problems pertaining to the production of an 


additional sheet of drawing to submit to the Patent oftics : 
a responsive amendment has not yet been filed after eta 28 


interview. Such an amendment will be filed this week. 
ee. 


All reasonably possible steps to expedite the sie ai: rua 
this case are being taken at the present time. ‘The epplica~ 


tion itself is now under amendment. f “% 4, 


m pe iC 


Respectfully sunt tbat: , 


coe al sar et 
May 12, 1958 wean 
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CLAIR OMAR KUSSER 

SERIAL NO.: 561,420 

FILED: JANUARY 26, 1956 : 
FOR: TOY MUSICAL INSTRUMENTS: 


STATE OF CALIFORNIA 
COUNTY OF LOS ANGELES 


SS: 


Being duly sworn, I, CLAIR OMAR MUSSER, depose and a 
says . oe 
2. I am the inventor named in the above noted patent. nai 
plication, In addition I am employed by the Knickerbocker 
Plastics Company, Inc. of North Hollywood, California, — 
which firm is presently engaged in and has been engaged in 
the manufacture of toy musical instruments as defined in oh 
the above noted patent application. My duties for Knicker- 
bocker Plastic Company, Inc. involve all patent and related ia 
matters pertaining to the products of this firm. 
2. On Monday, May 5, 1958 1 was informed that a toy 
musical instrument such as is set forth in ~he above waked 
patent application was being manufactured and sold in the 

_ United States by a firm other than Knickerbocker Plastics 
Company, Inc., and that a saxple of this other toy musical 


instrument was on sale in a toy house or sales firm in 


Los Anpeles, California. As soon as possible after this 
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“instrument. 


3. On Friday, May 9, 1958, I was able to inspect the - 


working parts of the other toy musical instrument. ‘i 


aie 


tified in paragraph 2 above. This other musical inate” y 


ment bore a label indicating that it was manufactured by” 
Spear Products, Inc. of Bridgeport, Connecticut. This . : 
toy musical instrument produced by Spear appeared to me. 
to utilize the essential working parts of the toy musical 
instrument identified in the above noted patent co 


tion. 
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Notary Public : 
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os 1 aie 3 oy 
17 Commission: Expires July 25, 1960 
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SERIAL NO.: 561,420 : 
‘FILED: JANUARY 26, 1956 : 
FOR: TOY MUSICAL INSTRUMENTS: 


STATE OF CALIFORNIA 
COUNTY OF LOS ANGELES 


,@ : 


. 
” 
By 
¥ 
$ 
= 
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By ; 


= Being duly sworn I, EDWARD D. O'BAIAN, deposo and ;_ 
says P ag 
1. I am the attorney of record handling the prosecution 


of the above noted patent application before the United 
States Patent Office. “ 
2. Iwas scheduled to see Mr. Clair Omar Musser of the 
Knickerbocker Plastics Company, Inc. of Nosth Holywood, 
California, early: : in the wake commencing Monday, May gS 
1958. Because of certain unforseen eventualities I was 
unable to meet with Mr. Musser until Thursday, May 8, 1958. 
At this time Mr. Musser infornied me of the existence of 

a toy musical instrument which was more than similar to 

the toy musical instrumert described in the above noted 
patent application. Arrangements were made at this time 
for me to examine this infringing device early the following 
morning on Friday, May 9, 1958. : 
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oo a On Friday, May 9, 1958, I met with Mr. Mus ser and. “Les 


ey tt 


entered a large toy hcabit shaent in Los Angeles, caiifornia. ‘- 


While there I examined a toy musical instrument ‘bearing cf 


a label indicating that it had deen manufactured’ by Spear” 


ae 


Products, Inc. of Bridgeport, Connecticut in toni 


+ ee 


he In my opinion this toy musical instrument manufactured, 


by Spear Products, Inc. unquestiorably uses certain of e 4 


the essential features and mechanisms set forth in the 


“above noted patent application. In my opinion some clains 


of this patent application are unquestionably teteincad by" 


this musical instrument produced by the Spear Products, Tie. is 


? 


- Ge In the past I personally made a careful and thorough - oe oS 


search of an exhaustive category with respect to the prior. 
s $6 ae : 
“a pertaining to the subject matter of the above noted . : 


- Me. 
* . 


patent application. In addition presumably the U. Se * Patent 
; A yb O 
Office has made a careful and thorough search with respect 


Z t . 
to the subject matter of this patent application Lit, ‘acting ts 


upon this oe and indicating claims in it ‘be! 


allowable. ie oO : ght : et 


ya on e353 = ef. ¢ es 
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6. I believe and consider that all of ‘his claims in he i. 
aforenoted patent application are clearly patentable ang. “Fw ty 
that the most pertinent references against the issue of. - 
patent on this application are of record in this. applica” eo 
tion. go 7. 
| CLI DER 
Subscribed and sworn to before me this fe tay Of : 


ees 2988: : 
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SEAL. . My Commission Expires July 25, 1960. 
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ADORESS ONLY 
THE COMMISSIONER OF PAVYENTS 
WASHINGTON 23, &. C 


Raper pean sted 5/16/58 


U.S. DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 


\YASHINGTON BAY J g 1958 


RECEIVED 


CIVISICNH 5 PapER NO 


Ex parte: clair Omar Musser 
- Serial No.: 561,420 
Division: 


The examiner will please send the file of this application to 
3722 Artbur H. Behrens, Room 3534 indicating hereon when the 
application wiil be reached for action. If an amendment or 


_ other paper is attached, it should be entered before the file 
is forwarded. 


Robert C. Watson 
C Commissioner 
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a This application will be acted upon Oncor about Qk. ¢ 5! #3 5 
¢ W Me revgithon- ; Be : 
g- qo-8 8 2 
: be te Le 
Date of Report tC gna ure of person repor ng 


~ 


‘ ‘ 
t, ceae tek 2 1 Ee & pata ts x 
+ wees ase 7, ser~ 


Resothahahemenan “tetn-aieo etree st e cok: ‘ “+ 


sPoemersrs 4% 3 
——— ENS eee 


teat 


104) 


we eo) 


f 
3 
* . 
: ; . : 
z oo : “a Re 4" ro . cea 
: “ s eri Cy oh -% 


j pos 183 : 


(' . OU PAESE GST, 
. Nate EOud AOL OF oayind 


Re ci, 2 : 
1 uk yg, DEPARTMENT OF COMMERCE 


‘s uw tO BTatTes parent orrice 


a 8 gt. 
as Wanting ton 


Cis anal - %& 
i aan a May 22, 1958 S 


_ Ex parte Olair Omar Musser t 
Serial Noe 561,429 3 
_ FEled January 26, 1956 1 
Fort Toy Musical Instruments $ 


Petition to Make Special 


The petition to make this case special has been * oe Mpeg de ; 
considered. ee : 


If the examiner can mak 1 without : 
prejudice to any possible snterfe : 
should make & rigid search for such, h 
tion. Should the application 

considered special for the subsequent ‘ 
action un ant promptl makes a bona fide effort 
to placs the case tion for allowance even 4c 4036 
noocssary to have an w with the examiner to accom=- 


plish this purpose. ate 


jf the exam rfering application 

fer the same subject ‘ gider such eppli- 

~ gatjien simultaneously © id state in the 
official letter of such app king it out 
of ite turn because of 8 possi 


, Should an appeal be taken in this case or should 
this case become snvolved in 4nterference, consideration of 
1 and the anterference will be expedited py all 
Patent ficials concerned, contingent jikewise upon 
diligent prosecution by the applicant. 


_ The petition 4s granted to the extent indicated. 
: First Assistant Commissioner 4 
Fawerd D, O'Brian ' 


S41 S. Spring St. 
_Los Angoies 13, Celife 
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# OLAr OMAR MUSSER 
561,420 
‘FILED: JANUARY 26, 1956 , see oa 
“POR: TOY MUSICAL INSTRUMENTS: TE al i 


SUPFLE. 
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«., -Hon. Commissioner ef ravers. 


Washington 25, D.°. 
Sir: ; 


: “ Please amend the above notes patent aopliestion. “oa 

he, #6 a me 3 rk : ai . . 
boo “y "as follows: Se ver ss mae 
i : eee fees ae Te ee 
: In the specification: _  _ ts Fils Uae ae 
. : ts ee : Hie hora . i 
t : se nce att ; be EO ay i gees | Ge 
i +: Page 3, dine 2é, cancel the word Sand"; ve Ag 


oe Ak ts Fees 4 Tine 2, chansze tha period te a semi-colon 4 : 
- and insert the following paragraphs between Jtnos 2? and 


33 Cee ae , - 
. \Fig. 11 is a view similar to Fig. 2 of «a furthor, a 
Bits as 
‘ modified toy musical instrument of this invention; and ee 


C Fige 12 is a cross-sectional viow taken at line 12- 12 A 


of Fig. 11.4 oo 
.Page 11, “between lines and &, lasert the following. ~ 
’ fl 


new. paragraphs 


4This type of construction is indicated in Figs. ; po 


and 12 of the drawing. Here thre is showm a toy musical © 


instrument 71 in which each of the keys 26 carries’ a reef me 
‘ a. wo! Putd 2 Me 
-sonating column 6@ located so as to have an open end ee eo 


, positioned immediately adjacent to the tone bar wate Oe 


tached to each of these keys. With this instrument 71. tal ‘7 
te 2 Mees 

the identical actuating structure incorporating a shaft ; re ey: 
en Le 

48, arms 46, rings 42 and a motor 56 previously described . a 


as above is used. It is noted that with this modified <F a 
.. er 
a ‘ 4 


euut ale 
« & 4 


instrument the resorting columns 62 shown in Fig.. MP 


omitted.\ 
“hdd the following new claim. — * 


wf 
. ‘ phage . 


eee ae 


. A toy musical instrument as defined in claim 10 ° 


said tone baxs, each of said resonating columns having” play 


od pe a 


open end locatet immediately adjacent to one of ‘said’ tone... 


bars; 


35. A toy musical instrument as 
33 wherein said resonating columns are mo 
housing; 
“Claim 15,'Tine 2, after the word "means" insert 
operatively associated with said support bar-; “Tine a 
_. after 3 Wand" ins insert _-key-; After "means" insert operatively 


associated with said sound generating € element s*} wnange 


oe a ee a* es 25.8 “eo. Ps 2 « ° = oe oe, eo PO 
Seroment®, te ~elemerts-} - ee ey ee 
a ; ane = ta ig sae . ‘< r : ‘ 
had the following new claim: ” aE By og 
LLL LO ELL LTE A 


ehietacheesbeainennacennn na er 


"36. A toy musical instrument as defined in claim | tee 
are including a resonating column mounted adjacent to each 
of said tone bars, each of said resonating colurns havirg. “: 
' an open end located immediately adjacent to one of said 
tone bars; | : a ie tot 
Rewrite claim 17 as the following new ,clainy 
ae 37. (A tov » sical instrument as defined ir: claim 36 


wherein each of said resonating columns is mounted upon 


t 


Poet ay eee or said keys} ; im ge mk ee 


ie iY, Rewrite claim 1@ as the following new wae 20 ee i: ade 
ort tg ‘ eg ae 
Ae i 38. <A toy musical instrument as defined in claim 36 . 


3". wherein said resomting columns are mounted on said. , 


hous iiig; 


Claim 20, line 3, after the word "housing", “insert ; 


\, each of said keys ae normal position ied being © 


capable of being rotated oa playing ahebaembas sine 


co &, 
change “mounted on" to -attached to-;"Line 6, change « «*  e 
"therewith" to -from a normal position to a playing: ° - 7 + 
‘ ban » 


position-; Tine 9, after the word "means" insert -operatively a 
wr Biya 
associated with said members and mounted in housing-j 2 39 ae 


cf 


“Tine 12, after "rotated" insert -to said playing position-; 


fine 13, after the word “sound” insert said sound ' a 
; An generating elements being \p pated from said members in said 
a peer Reed eae ' 
normal position; LY) iy 
“Add the new claim 39: See ‘ he a 
3 
ra 396 A toy musical instrumert as defined in claim 20 


C q Ls ineluding a reso:.ating column mounted adjacent +o cack 
ee ‘ 


- 


ag ae ew 3 


ty pe ee a 2 


‘of said tone bars, eant of said ‘resonating coluens hay” 
a 


aid tone bars; ‘ oe os 


Le 


Rewrite clain ot as the following new claing 


40. A toy musical instrument 3 defined in claim 4 


fea 
wherein each of said resonatirg columns is mounted upon. ae 


i ey soe 
Bis ie a 
one of said keys. : cos er 
Paras 


Rewrite claim 22 as the follewirg new claims 


hl. <A toy musical instrument as defined in claim. 
39 wherein said resonating columns are mounted on said. 


hevising. 


“Cancel clains ge, ei, oy and 26; : 
Claim 27 '% on 21, after the word "projections" 


insert, -to a playing position-; ‘Tine oe change "nounted® ;° 
at *sa ni ae 
to attached to-3 “Tine Ze, cancel Hon": ‘after the werd: 


"keys" insert, /so as to be moved to a playing Spaatsan’ 


when said keys are moved ‘toa playing position,” “Tine 2h. 
CATR EG ANN sm Suc ata eeecee nena mane aeenpeeeanESNECe ChE 


ee ne ce 


an on eres emma 


after "means" insert fo perati vely associated with said 


(Ys members and mounted — in said housing}; "Are 25, after Tare} As 


insert, gids tye) fine 27 and 28, cancel .the a 
5 4 bee 


clause starting "said means...ewithin said housing" and 
insert -to a playir.g position-3; 


Clain 2b, Aline 20, after the word "projections" 


insert -to a playing position-; “ine 20, change "mounted, ont 


to -attached es pee 21, cancel “above eacha of said sexat 


wwamwe: -s se See Oe + canteen oe 2 enspreenaamn Game 


2 playéng position when = — 


said keys | are mevel to a playing positieng lin te 23, after 


eee cee NES Sem en eemaae oo meme Soman 8 * 


the word “means* insert -oper tively 


s ae 


oe jo ae 
: shaft and-; iine 27, © harge "attached to" to ~operatively 


oO associated with=Line 27 after the word "for" ‘insert’, 
-periodically-3; line 29, after the word "PrO, action 
‘insert -to a playirg positior: 


“ha 


d the following new claim 42: 


bars, eacn of said resora tirg co? 
having an oper. erd Dacated immediately adjacent ¢ 


of said tone bars; . i. 
(Rewrite claim t new claim 433 


. 43. A toy musical instrtyent as defined in claim 


_&h2 wherein eacn of said resonating columns is mounted 
s ioe oe 


upon one of said keys; ‘ ‘ 
Rewrite claim 32 as the following new claim ES 
Ake A toy musical instrument as defied in claim 

42 wherein said resonating columns are mount®& on said >. 


housing. 


ee ee ceminneiabi 


REKARKS a 


The Aeekasiak Examiner har.dling this patent appli- 


ee re te + oo meee, 


cation is respectfully tharked for the’ courteous inter- 


— os ad - — «< oo ~ we Ee 
in — - - ee eee ° 


view accorded the undersigned approxinately a a ‘month and” : 
a half or two months aLO~ Because of trouble of the 
undersigned pertaining to obtaining the services of a " 
suitable patent draftsman this amendment has been delayed: 
At the interview the problems poised in this appli- 7 
. cation by the election of species and the Patent Office 
allowing the non-elected claim 14 were discussed in some 
detail. In order to overcome this difticulty, two things 


3 : * é a — OA oro. 
2, thave been done. One of ‘these is that the specification pay 


has been erected atove so as to describe new Figs. a ais 


. and 12 showing a structure corresponding to the elected: - 


oe 2° 
Fie” ng 3 


7. species. A composite sketch showing parts of Figs. 1, Ut. 
.>3 and 7 of the drawings initially submitted in ee 
application and superimposing certain parts of ‘these.. 
figures on one another with changes as indicated in Por ag 
is attached to this amendment. A new sheet of drawings - 
is on order from the draftsman of the undersigned. .' 

A new sheet of drawings corresponding to the: as 
sketch is enclosed herewith is thus being prepared and ; 
will be filed in the Patert Office as soon as possible’ . 
The sketch shows tt the new sheet of drawings wild, . 

| correspond directly to the elected specter of actuating ~ 
means and the elected of species of resonating columns. . 

-If the Examiner wishes to refer to the nature of the ate 
‘election made in this applicatior reference is made to 
the statements appearing at the top of page 4 of the _ “ 
amendment signed September 21, 1956. This election was 
made in order to correspond to the comercial toy musicai™” °*,°2 


irstrument which is being produced. , eg 


re 
Pa 


In order to overcome the difficulties poised by thie © 3's 
problems of the election,of species and certain of che 
Patent Office rules a new claim 33 has been added which ' 
is deperdent upon the allowed claim 10 defining the use _ 
of a resonating column broadly adjacent to each of the 


tone bars. Claim 13 covering the elected resomting 


. « 
o 


column species and wisich was rejected as’ pertaining to 
the non-elected species and the allowed clair i4 have beer 


rewritten so as to be dependent upon this new claim 33. 


oe 


63. 


" oa * ~. a od aie oo. Jae s 
= . +. we Se eS . : . onan : 
¥: a “+: - mer - x ; is x lai? ‘ 


wives! i ;Becatise ‘of the insertion of this new ate 33 certain aes 


a . . 
+? “s 


= 
eve 
» Me, “s. 
% 

ie 


‘claims 13 and 1s as new claims 34 and 35. It is come 
_ Bidered, that the a IEe matter of these claims has not 


“been changed. ef rt 


- 


In order to clear up other difficulties of a similar 


ee 


2 ‘ 
te 2 ee * iainor changes in wording were necessary in’ ‘rewriting 


ae uf nature elaine 17 and 18 which were dependent upon clain % 
oe a have been rewritten and a new set of claims 36, 37 and 
: nee .38 which are identical in wordir.g to claim 33, 34 and 25, : 
‘respectively have been inserted so as to be dependent oe 
.- wpon claim 16. In a similar manner claims 21 and 22 have 
been rewritten and in their place a new set of claims 39, 
40 and 41 have been inserted. Also claims 31 and 32 : 
have been rewritten and in their place a new set of 
' claims 42, 43 and 44 have been inserted. From an mane: 
ae tion of these four sets of claims 33 - 35, 36 - 38, 
39 - 41 and 42, 43, the Examiner will realize that ak 
of the sets is identical and each of the sets is depen- 
dent upon-a different independent claim. | oe ae 
This action is being taken in line with the suggestions 
courteously extended by the Examiner at the interview. ~ , 
This clearly makes the species claims to the resonating ~ 
-. columns specifically indicated in Figs. 3 and 7 (Fig. 6) 
‘dependent upon claims which are generic to any mounting 
of a resonating column. In view of the action taken and 
the interview, it is not thought tmt there should be any 


‘further problem relating, with respect to this point and 


with respect to the election of species made. 


SAREE aE EAA 5 SSR SST te 


ro eeeneutmmetedaimndl Jee RET BSS Se A ESS ee te LOND! See ee 


t view of comments made at the interview, elain es at 


20, 27 and 28 have all been amerded so as to use ‘the’. 


. & °4 


term “means operatively associated with" in describing 
the nature of individual means employed. It is believed ¢ neat 
that these amendrents of essentially formal nature will 

clear up any difficulty of the type indicated in the ” 


initial rejection of claims 1 - 4 in the Patent Orfice” 
i” Sd a 


action mailed July 17, 1957. ; 
In addition all of the claims in this case have. been 


carefully reviewed and claims 23, 2h, 25 and 26 have deen 
ie} 2 . . 
cancelled as being unnecessary, for the protection of the: ~s 
2m, e! 


invention. Also claims 20, 27 and 28 have been amended 


so as to change the manner in which the mountings of the cr 
: nla 


tone bars or sound generating elements are specified. “™ 


All of these claims now use the term “attached to". an ee 
This term is considered to be broad enough ‘so as to ane % 
any specific type of mounting structure in which thé ‘tong:",*. 
bars are held or engaged by the keys so as to be vicpbed . 


at the same time these keys are rotated: ; ae: a 
* 4 “ 
Also claims 20, 27 and 26 have been amended along. 
. ~~ 


the lines indicated by the Examiner at the interview so ° 
as to specify the normal and playing positions of the keys 
with respect to the parts which engage the tone bars so .. 


i 


‘as to actuate them. : fc iil 

It is believed that the action trken by this <i 
4s in accordance with the interview insovar as possible. 
An early and favorable action by the Patent Office is 
respectfully solicited. 


Respectfully subritted, 


— 2 > 
ZAP LUE 


May 16, 1958 Edward D. O' Briar 


asOntes way 


: U. S. DEPARTMENT OF COMMERCE 
fet Coumis-anca @ carers 


ilasintiihane ws 45: PATENT OFFICE 
WASHINGTON 


i Parex No. 10 
r 


5 TV [appticane: Clair Omar Nusser 
Edward D. O'Brian 


541 S. Spring St. She 66) A260 MAILED 
Los Angeles 13, Calif. 


JUN 1 01858 


. J} soy musical 
Please find below a communication from the THSTRU LISS 
EXAMINEK in charge of this application. 


Korot Choiton ae a te eran 


Commissiones of Patents. 


+e we Rhee eemes ee ee SF Clee eh 


Responsive to amendnents filed Jan. 15, 1958 
end May 19, 1958. 
Additional references applied: 
. Marks 2,052,890 Sept. 1, 1936 84-404 xr 
«Alvarez 2,486,545 Nov. 1, 1949 84-1.15 : 
References cited of interest: 
Duncan 2,759, 387 Aug. 21, 1956 64-404 
Alvarez 2,799,196 July 16, 1957 84-1.04 
Correction of the drawings with resard to the 


reference nuneral 34, as set forth in the last Office action, 


is required. 


It is noted that there are allowed claims to the 
species of tene bar actuctor shown in Piz. 3 in conbination 
with the resonance column arrangement shown in Pig. 7. It 


is further noted that applicant has submitted a sketch combin- 


ees oes apegt ee 


ing Pig. 5 and Fig. 7. A formal drawing embodying this sketch 
but excluding any new matter is required. Applicant's atten- 
tion is directed to 35 U. S. C. 132 which specifically sets forth 
that new matter may not be introduced into the application, 


The proposed amendment to claim 20, line 3 has been 


: ae bad 


inserted after the first occurrence of "housing" only. 


ne See PRI oy 
et? Doe ae tee 


? 


+: po 
Serial a ; 


: . Clains 10 to 12 and 33 to. 35 are eeu: 
a Claims: 27 to 30, and 42 to 44 are. rejected, a3., 
2 being vague and indefinite. In clain 27, lines ;6: te. 10, the, 
“statement "a support member----edge. thereof;" . should,: ;appa-. 
pently be canceled. In line. 5 a word such a6 ‘parallel should: 
an apparently be inserted after "generally". In line 3 of - ongiee. 
e227 and 28 the statement “ledge” should apparently, read key. ; 
>. gupport ledre since otherwise there is-no SN RS 
: “basis for the inclusion of a "key support Ledge? in 1ines'20, 
gna 19: of claims 27 and 28 respectively. ee de 


ao .°° Gligim 20-is rejected as being unpatentable over. the. 


‘@isolosure of the Sruan patent dr view of the disclosure of: 
the patent to Alvarez No., 2,486,545. These claims are clearly, 


pwned wastes heen eb 3 Ae Feet we peste fet are we eS 
% ® 


readable upon the device shown in the German, patent exeopting 
eneiay for the statenent of the specific iocation of: the tong, 
is held, therefore, that it would not divolve invention to 
-"mount the tone ber shown in the German patent directly uvon 
the key member in view of the disclosure of the patent to 
Alvarez. In any event, the German patent shows substantially 
the structur: set forth in this clain since the tone bar is 
mounted uoon a wember which is indirectly connected by means 
of linkage to tne key. : 
Claims 39 to +1 are rejected as being unpatentable 
: over the iisclosure of the German patent in view of the dis- 
: closure of the patent to Alvaréz number 2,466,545 und the dis- 
e closure of the patent to Deagan. ‘These cluims differ from clain 


only ; 
20, rejected above,/in setting forth the use of a resonance 


a a ee a a eae a 


Serial Yo. 562,420 


, column. The patent to Deagan shows ‘nar it is “panitestly, ore. 

_ to use a resonance column positioned adjacent a tone ae It i) 
is held, therefore, that it would not involve invention to . 
-provide the device disclosed in the German patent with a res sonance fe 


column for the tone bars. ‘Witt regard to the statement: in 


. . 
te ai oe 


these claims of the specific location of the tone var it is held 
that such positioning is a matter of routine engineering 

' design only end as such does not constitute spenthnn, “the 

“mere repositioning of parts in order to secure compactness 


ond neatness or to merely produce a better result is not inven- “ 


D4 ea 
caseliC 


Claime 27 through 30 are rejected as being iwetent 


tion. See In re Staude 405 0.6. 549; 1931 C. D. 135. ° ek 


“able over the disclosure of the German patent in view of the e 
disclosure of the patent to Alvarez No. 2, 486,545 and the : 
disclosure of the patent to Marks. These claims differ from 
‘elaim 20, rejected above, only in setting forth the specific 
arrangement of a housing in combination with the key eéniewas 
The patent to Marks discloses a housing (see Fig. 2) having ‘ 
longitudinal slot thercin. The reference further shows that 
there is a key support member 25, a key support ledge 24 and 
a recess in the key cooperating with a projection on the 
housing to provide for pivoting movement of the key. It is 
held that to merely rearrange the parts in the device dis- 
closed by the Serman petent to provide a simplified key 
mounting as shown-in the patent ‘a Marks would not tonstitute 
fnvention. With regard to the specific mounting of the tone 
bar it is held that such arrengenent does not patentably 


a@efine over the arrangement shown in the German patent and in 


a eas" 


ee * 
Mey 


v fesg, ax - . 
; Serial No. 561,420 .. 


3 - 


—_ event the mounting of a tone "generating e en st ‘upon en 


” key, as discussed above, is a natter of engineering design and 


; 


. is caching by the patent to Alvarez. : eat te ree te a es 


6 -. Ms Nek. 


rs 


: Claims 42 to 44 are rejected as being eipcbanauibien 


“over the disclosure of the German patent in view of the ais- 


gee orn 


fe glosure of the patent to Alvarez, the disclosure of the patent 
ee to Marks, and the disclosure of the patent to Deagan. These i? 
ee elaine aiffer from claims 27 to 30, rejected above, “only ine Li es 
* getting forth the use of a resonence member in cooperation” a , 
we with the tone bar. This addition of a resonance tube is _ ie 
merely additive in this device and i: any event is clearly 
rr. by the disclosure of the patent to Deagan. Applicant _ 
-’ *. was done no more than to select a plurality of individual 


features from the prior art and incorporate them into a unitary 


structure without materially altering the structure or func- .. i: 
and 


2 tion of each individual feature/without producing any new oF 


. "unexpected result. See In re Attwood 117 U.S.P. qd. 184. 
Clains 15, 16, 36 to 38 stand withdrawn from tartar 
consideration by the Examiner, Rule 142 (b) as not readable on 
the elected species. pe aig A 
The patent to Duncen is .cited of interest for ite 
"showing of the usual mounting of a piano key fn a housing of 
a toy piano. The patent to Alvarez No. 2,799,196 is cited 
"of interest for its showing of the ‘mounting of a tone generat- 
ing menber upon the end of a key. 
. Summary: ; i 
Slaims 1 through 9, 13, 14, 17 to 19, 21 to 26 and 


31 and 32 have been canceled. 


ann en tg Ce ems 


“Bs 


° * * . 
*? . 
ae <a Pe 

bd . 


“Serial No. 561,420 
od - : a 2 . : ‘ 


‘ 
’ 


Claims 10 t® 12, and 33 to 35 are allowed. 


bef: 
ad 
ae 


Cleims 15, 16, and 36 to 38 are held withdrawn. 


. Claims 20, 27 to 20, 39 to 44 are rejected. 


GAGuStafson: dc 


+ 
dar: » nape eremeerncemtpenmmi ramen mete ct 


0 Rey MR EES TEST LSE OS ee 
bes euler a 3 . pee: 


° 


a 
iS ere ee 


This is on eddttional s*eet of 
Gracing ent ewst be suPritte! te 


7 2 tbe Clef Draftsase beTere soter~ 
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* 


116 


_neemenrenahegen cee errr apanmteeaee me 
‘ é MIR no Fa 


a nn 


CLAIR OMAR MUSSER 

SERIAL NO.: 561,420 

FILED: JANUARY 26, 1956 

FOR: TOY MUSICAL INSTRUMENTS! 
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AMENDMENT 


Hon. Commissioner of Patents 


i ea eee 
Washington 25, D.C. eh i a ee a! aout? fess 
: a eee ee a ee 
; . i Ne ean Fs “yy ow Ee ei 
Sirs mac? arias 


; ‘ 4s vets 
. A ae 


«ah oe 


ae E- 
+r 


: tee 
Se ste res’ ~y ov * 


ifs 
a ak 


In response to the Patent office action mailed” 


“as 


bee: AEs, 


June 10, 1958, please amend the above noted apices" Pra 
tion as follows: , 


> 


Cantel laim 20; 


i 
“he 


Claim 27, line 3, before "edge" neers, 


* 
iy 


F< 5 


support-3 line 5after ‘tpenerally" insert, ‘apephibelet 


= ig 


lines é to 10, cancel the clause "a support monberscte Tne wat 
~— 28, Aine 3, before "ledge". insert akey?) Hh 4 
support-; : gees 
nig en 


Please enter the accompanying sheet of drawings 
‘4l)ustrating both of the elected species 0 


| 


f the invention. - 


¢ ‘ aye -. 2 ? = 5 rope 2, ng . "8 bes sa '? 
Pag tenet NE OR be , 
5 - 3 +. ‘ zie igs ¢ aut ve Rs Pa . ; i? “" 
-; -REMARKS GA th bade 3 
® ye ay 


In response to the above noted an Office action 
the changes in claim 27 and 28 courteously suggested by , ee: 
the Examiner have been made. It is regretted that ‘these 
errors were made in typing claims 27 and 26 in final form. . 
-In addition a new sheet of drawings prepared as indicated Ae: 
in the sketch previously submitted to the Patent Office ny 
4s enclosed herewith. With respect to the matter of co 
the numeral "34" inquiry is respectfully made if ‘the . te: 
Patent Office would be willing to insert this numeral in : 

the drawing free of charge to the Applicant. . When the ‘ eee 


undersigned was an Examiner in the Patent Office, the : fa 
: Drafting Division of the Patent Office often did this 7 sane 
‘4n order to avoid an undue amount of red tape and ccrres- . 3 
pondence. 3 ee ae eet 
The rejection of claims 27, 28, 29 and Oe A 2g 
_ being unpatentable over the German patent in vie of ties Ley. 
- disclosure of the Alvarez patent #2,486,545 and in view: ete 
of the patent to Marks is respectfully traversed. It is’ a i 
believed that the Examiner in rejecting these claims on _ : a 
‘this combination of references failed to take a number tt 4 
of matters into consideration, and failed to completely 2 ae 
consider the nature of this invention. Ley F ee 
“The German patent cited has been discussed in . ee 


preceding amendments, and claim 10 and other claims in 
this application were allowed over this specific refer- 
ence. Claims 27, 28, 29 and 30 presented in this 


application are all patterned after the allowed claim 10 


. -2- +. 


an . a a 118° 


but differ trom it in a number of respectse ‘Clain 27 
“4s the broadest of these claims and is considered ‘to 

be of a generic category. It specifically defines a ne 
numberof details with respect to the manner in which 
“the keys used with this invention are formed and en 
. mounted with respect to a complete housing. In addi~ 
tion it spells out in broad terminology the use of an 
individual member within the housing for striking each 
of the tone bars and means for wivene these individual 
members so that the tone bars are periodically engaged c 
by them after they have been rotated to a playing or au 
operative position. . : ty = : 

Claim 28 differs from claim 27 in that it is’ at 

* more specific than claim 27 as to the precise mechanisn 


used for hitting the tone bars. It specifically spells os 


out the use of a shaft which is rotatably mounted within“ oo 


the housing and a plurality of arms attached to the Pi, 
shaft, each of these arms carrying means which are adapted 
‘> to strike the tone bars. Claims 29 and 30 are dependent at 
: upon claim 28. Claim 29 specifies the fact that the arms 
project radially about the shaft in different directions, | 
and claim 30 goes into some detail as to the type of 

ring structure used at the ends of the shaft. 

It is respectfully submitted that the combination 
of references applied by the Examiner does not teach what 
is defined in these claims. The Examinerhas indicated 
that he does not consider there is invention in the 


specific type of key structure set forth because of the 


* = & is 


yfact that the Marks ‘patent indicates a “ledge oh which, 
 \imits the rotation of the keys in the Marks structure. tr ae 


é 
The Marks structure is not at all analogous to ‘what is 


defined in these claims. In the Marks structure when 


the keys are actuated, the wire loops 33 hit against 


‘the hammer members shown so as to literally bounce 


‘these hammer members up against the tone bars. tae 


Ph lg 


with the Marks structure any need for a positive Dahuasasiall 


tion as to the amount of rotation permissible with the 
a 


? 


keys is, in effect, missing. 


With the present invention there is a definite iy 


necessity for limiting the rotation of the keys a: 
“-gpecific amount because tre tone members are airectly ” 


“attached or connected to these keys. It is necessary. - 


to limit the rotation of the keys of the oh a eae? 

tion in order to prevent the tone members or tone ‘bars oak 

from being lifted more than is desired. This is pense ie 
cause of the character of the means for actuating | ee 

those tone bars used with this invention. ‘The tone 3 

bars are not actuated in the present invention oe 


static type of structure, and they are not actuated. by © 


se pa 


‘a hammer which is literally bounced as in the Marks. 


structure. The tone members with this invention are 


ln ed 


actuated by moving means, the operation of which vould ** i” 


be interfered with, and probably ruined 4f the tone bars. . ae 
Hs 


were moved too far. 


pt 


ie On Vas ? 


Thus, with the present invention precise control J 


of the amount of rotation of the tone bars is 4 necessary 


ee a 4g eS -* ee Ps 2 : 
er ee Ry Vee dee, 
“eit. wo ee ed a lols ge Moat nt ee 


; Ls 
factor in achieving satisfactory “operation. qr the 


ee 


Pp ned 
tone bars are moved too far, the operation of the means - 


for actuating these tone bars. is interfered with. “this ge 


feature of the invention is clearly not “shown by a 
of the references of record and is specifically | dotined 


' {n claims 27, 28, 29 and 30. 


es ¢ 


‘The Alvarez patent shown by the Bkaminer can ‘yards ee 


ly be considered pertinent to the structure oo this pee ree 


. Ria aR le 


invention. With the operation of the Alvarez. vetructure™ ty 


it is substantially immaterial how far the’ keys: are ‘ro- cs 
ae 


“tated in usee These keys are of such a ‘nature ‘that. 


when they are rotated against the stops ‘19 the ‘keys 


themselves hit against these stops setting forth ‘appars 


*: ently a very small amount of vibration in motal reeds. 
15 which extend from the keys themselves. Such a “pmall” 


amount of vibration from the reeds 48 picked ‘UP by’ ae 


coils 21 and 28 and fed back through a magnetic amplifier. 


The reeds 15 in the Alvarez structure are not actuated 


by any members which directly hit them; all that is oe 


sary is that some minor amount of vibration be transmitted | 
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to them. dt: e 7 Atlee. au th 
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With the structure of the present invention ‘the r oe 


tone bars are deliberately and directly engaged and aie 2 


ae ee 


rect positioning of these tone. bars with respect to the : 
members hitting them is a necessity for the correct ‘fine, 
tioning of the instrument. This is not even suggested | 
by the Alvarez references With the structure of the 
present invention a very simple type of key sive | 


4s used and the tone bars are attached or connected to. - 
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_ these ash There is no ‘ chanze of failure « a cone-; 
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| plicated mechanical linkage with this type of stricture. | 
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Further, 4t is virtually child- proof, and yet the instru: |" , 


‘ments of ‘the invention function properly Ther e is no - 


“danger of children moving the keys to such an extent 


to interfere with the means for actuating them. This 


4a important and is not aascoaeslit to be shown by any ‘of 


:: 
€ 


the references of record. wae 3 en” “a. 
" Claims 42, 43 and 44 have iin 1 rejected on the. . 

ed of the German patent, the Ai ivarez patent, the ie 

Marks patent and the Deagan reference. ‘These clains 


are {dentical to the allowed claims 255. 3h and one 


A cause of this it is believed that the Examiner will - 


Ps 


have no question with respect to the allowability ‘Of 
these claims if he finds the independent claims 27, a ae 
28 allowable. There is no point in. denying ‘that claim or 
“Ae 4s inserted in this application only because the 
Patent Office rules with respect to the election of 


wosctens. It specifically defines the use of a ‘Fesonat- 


ing column in the combined structure of the independent, here . 


claims broadly. ; Lo es 


ae - 


Claims 43 and 44 are, however, pantlines to be ue 


very important. With the type of structure defined in 
the independent claim 20 the tone bars are rotated when 
the keys themselves are actuated. Claim 43 defines a 
structure in which te resomting columns are mounted so 
as to rotate with the tone bars in order to obtain a 


sustained resonating effect. This type of structure 


it eo st . 
- 8, ie Situ aS . 


&.52 : 
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can hardly be considered to be anticipated by the first 


three references cited since none of them ‘show ‘resonat~ 7S" 


wero 
ing columns, and indeed in certain of them, such as the ’ as 


Alvarez patent, there is no need for a " resonating “columns 
The Deagan reference does not show rotating tone bars ° 

and, hence, cannot be held to anticipate the rotating. ' 
tone bar and oacuipianiiais column structure set forth is 
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claim 43. 4 ad ee 
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The dependent claim 44 describes what’ ‘is ‘con= PTF 


sidered to be an extremely unique effect. With the ‘type. as 


of structure defined, the degree of resonance achieved | 


varies’ depending upon the position to which the keys are ee 


rotated. In other words, the tone bars with this type of 


structure will continue to vibrate even after the keys’ 


are released, but because these keys are moved with eee 


3 


pect to the resonating columns, the amdunt of sound fe 


inforcement will vary so as to be qubstantially were any 


‘ 


when the keys reach their initial position. This is e: 3 


unique effect which is not shown by any of the ‘references yok 


including the Deagan reference where the resonating . 
columns are fixed with respect to the tone bars. 

It is believed that the Examiner in acting upon 
the claims of this application has adopted what is an 
unrealistic standard of invention in this: field. It is 
also believed that he has failed completely to compre~- 
hend the commercial status of what is defined in the 
claims of this application. if secessary affidavits 


of .commercial success can be submitted showing well over. 


ne Pee le ea Pee ee 
as *. a 4 + # 
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<a a million ins worth of sales of ‘toy musical instres oe 


‘ments as defined aed during the first. year in. which , 
these instruments were on the market . ‘This is ‘aeftnive ” 
* commercial success. It has invited copying as "can be 
‘geen from the Petition to Make Special filed with shia 
application. Because of this, it is believed that the 
"Examiner should realistically consider the claims pre- | 
sented in this application and should allow sonia. 
claims in order to afford the inventor some PPOER OETA ee 
“In the absence of reasonably broad claims in this case 3 
patent protection will not prove beneficial to the - 

S Applicant. hh a ad core 


8 cite . 
e “8 


Os In determining what standard of invention to 


rf, 


apply to this case it is requested tht the Examiner“ 

refer to the decision of the Court of Customs and Patent | 
-Appeals In re Hummer, CCPA, 1957, 113 USPQ 66. ‘This de- 

: cision pertains to a patent application containing ‘claims 
in the very crowded building art. It can hardly be mi 

‘ “tioned that the fact situation here is at Least analogous . 
tothe facts situation in this application. The number" 
of references of record here clearly show that the art 
of toy musical instruments is not exactly a pioneer art. or 
or field. In holding that the Examiner should allow patent"! 
protection on even comparatively minor improvements ina 
crowded art, the Court of Customs and Patent Appeals i 

stated as follows (p.6€): : 
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Bh ee as. 
e building art is one of the oldest known’ .~ 
- to and it can aptly be described as yee 
tcrowded', It will be observed from the limita- 
tions of the claims that the applicant seeks a 
; . on only a narrow 4{mprovement. Progress. ~ 
8 as important, however, in corwded arts aS ‘3 ¥." 
well as in thee which are in the pioneer stage, ... -7;7.,: 
In re Tamarin, 38 CCPA (Patents) 872, 187 F.2d inh 
*160, 88 USPQ 490, and such progress is usually 
made in small increments." hae gy 
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ae aie ter Mee: 


Further, the Court in this decision indicated that the con- 
. ‘ 3% ** eg z I f+ 


cept of doing a thing must be considered as well as the ele eo 


Ps iy 


actual steps in doing it, citing the decision In re McKenna, ad: 
CCPA, 1953, 97 USPQ 348 where it was stated (p. seis ER ag 


“The mere fact that elements of applicants" | ee 
process may be found in various patents does , |" -” : 
not necessarily negative invention.***lore- 
over, the concept of doing a thing, the re- 
sult of which is new and useful and une: cted 
must be considered along with the actual steps - 
of doing it in considering the presence or 
absence of invention and patentability." J : a 
ij " wee Pa ~ re a x, Pe ee 
Then the Court went on to state in the Hummer decision, supra,” 24 
: : oe i eee Pe 

(p. 69): e £ ‘ ° : Co. § . i 

"The same principles are appli 
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Clearly the references of record, such as the Alvarez refer- .. rs 
“. ence pertaining to a device requiring anvelecteheak anplas ‘ 
fier and the Marks patent pertaining to a key nich bounces. "8 
a hammer and the German reference showing rather compli." ; 
“eated series of mechanical linkages which aré difficult to.” 
follow do not show the simple type of  ahiateat seewteee 8 
set forth in the claims. This simple ssructure effective... 
It is virtually childproof. It 4s of very definite com- * 7 
merical importance as indicated by the sales figures in- swe ce - 
dicated above. Therefore, since the concept of what is 
defined in the claims is not shown in the references it is 
submitted tmt these claims must be allowed as a mattor of law. 
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“with the inva tor named in this application. . _Because ‘of 


ay , ® 
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in outer considering this matter, it is re-.. 
quested that the Examiner follow the well known ruse 
that any doubt on the question of patentabilitymust be 


resolved in favor of the Applicant ‘as indicated in the 


In re Hummer, supra, and In re Panpes et aly COPA 1950,. 
88 USPQ 108. a 
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An early and favorable action ie the Patent Office 


4g respectfully requested. ae nae ee 


This amendment is being submitted to the ‘Patent | tae 


office as soon as time permits after the preceding Patent | 


Office action was received and aiiousns time for ordering ' 


and obtaining copies of references cited in the Ue ‘. 


. Patent Office action as well as time for several. conferences ‘ a 
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this it is requested that the special status with respect” 


to this application be continued. It is anticipated 
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at 
that an interview will be requested in this application, a ork 
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the immediate future. ee 
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U. S$. DEPARTMENT OF COMMERCE ~ 


“" Applicent: 


Clair Omar Musser 
Edward D. O'Brian 


Shi S. Svring St. 
Los Angeles 13, Calif. 
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Please find below a communication from the TOX por ee 
EXAMINER in charge of this application. i 


A 


Commissioner of Patents. 


Responsive to the amendment’ filed July 7, 1958. 


The requirement to correct the drawings with 
regerd to the reference numeral 3) as set forth in the 
last Office action is repeated. 

The additional sheet of drawing: submitted 
July 7, 1958 has boen received; however, such drawing 
has not been entored in the case since it would appear 
that as show the device would not be operative. In this 
regard, applicant's attention 48 directed to Fig. 12 on 
the new sheet of drawing. It is not seen bow the 
resbnating column 68 can de effectively moved by the 
key since it would appear that such element interfers 


with the horizontal platform or partition which supports 
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_the motor 56. In addition, it would appear that the 
last three resonating columns shown in Fig. 11 would 
interfer with the motor housing {tsolf. Clarification 
of the Sdbovenentionsd aattere ks required if this sheot 
of drawing is to be entered; however, applicant is 


cautioned against the introduction of new matter into 
the application. ig; 
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- @llowed,. 


Serial No. 561,420 o2= 


Claims 10-12, 28-30, 33-35, and h2-bh are 


me Claims 15, 16, and 36-38 stand withdrawn from 
further consideration by the Examiner, Rule 12(b) as 
not readable on the elected species, 

Claims 39-1 are rejected as being unpatent- 
able over the disclosure of the German patent in vicw 
of the disclosure of the patent to Alvarez 2,)86,545 
and the disclosure of the patent to Deagan, The 
German patent clearly discloses a musical instrument 
including a housing, a plurality of pivoted keys extend- 
ing from the housing, sound generating elements including 
the tone bars f, and a rotating member for periodically 
engaging the tone bars when the keys are depresscde 
These claims are clearly directly readable upon -tho 
disclosure of the German patent excepting only for 


reference to resonating colunms mounted adjacent tho 


one bars. The patent to Deagan shows a plurality of 


tone bars and a plurality of respectively associated 
resonating coluams 2 mounted adjacent the tone bars. 
It is held that it would not involve invention to pro- 
vide the device disclosed in the German patent with 


- pesonating columms in view of the clear teaching in 


the patent to Deagan. With regard to the statements in 


these claims that the sound generating olement is "rosiliontly 


attached to each of ‘said keys" it is held that such an 


arrangement does not patentably ~:~ define over the linkage 


at 
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‘may. 
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‘Serial No. 561,420 : co Se eee ae. 
arrangement between the tone bars and the keys as shown 
in Fig. 1 of the German patent end in any event, the 
patent to Alvarez clearly shows that it is old to mount 
a tone generating element upon the rearward en of a 
key member. With regard to the inclusion in these 
claims of reference to the specific location of the 
resonating columns, it is held that such positioning 
is a matter of routine engineering only and does not 
constitute invention since it is manifost that no new 
or patentable result accrues from the specific location 
of the resonating colum with respect to the tone bar, 

ee Claim 27 is rejected as being unpatentablo 


over the disclosure of the German patent in view of 


the disclosure of the patent to Alvarez and the 


3 
| 
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Gisclosure of the patent to Marks. This claim is clearly 
readable upon the device disclosed in the German patent 
excepting only for the inclusion of reference to a 
specific mounting arrangement for the koy membors with 
respect to the honking of the device, In this regerd, 
applicant's attention is directed to the shaded support 
members extending transversely of the housing as shown 
jn the German patent which are positioned benecath the 
key board and sigue aceniomat the samo. The German 
patent further shows that the key board extends through © 
mMopening in the housing. In any evont, the patent to 
Marks clearly shows a mounting for the keys of a toy 
piano including a forwardly positioned ledge 2h, a 


" pearwardly positioned ledge 25, an opening or slot in. 
< 
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Serial No, 562,420 
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the frontof the housing 32 and a recess in the key 
cooperating with projections on the housings 
It is held, therefor, that it would not involve in- 
vention to mount the keys shown in the German patent 
4n the manner disclosed by the patent to Marke. With 
regard to the specific mounting of tho tone bar as 
set forth in this claim, it is held that such atatcnent 
does not patentably dofino over the nounting of tho 
tone bare shown in the German patent since this olain 
merely sets forth that the tone bars are "resiliently 
attached to” the key members. In any event, as pointed 
out above, the patent to Alvarez 2,486,545 cloarly 
4ndicates that it 4s a common expedient to mount tone 
generating elements upon the rearward ond of a key 
member. . ra 

Wo additional references having beon applied 
an an issue having been reached the above rejection is 
made FINAL. 

smners 

Claims 10-12, 28-30, 33-35, and 42-hy are 
allowed, ; 
Claims 199, 13, 14, 17-26, i, md 32 have 
been canceled. 

Claims 15, 16, and 36-38 are held withdrawn. 

Calms 27 and 39-1 are PINALLY rejected. 
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@.A. Gustaf son:nch Exeminor 


CLAIR OMAR MUSSER 

SERIAL NO.: 561,420 a. rea 
DIVISION 5 

FILED: JANUARY 26, 1956 me Sara a 


FOR: TOY MUSICAL INSTRUMENTS: RECEIVED. | 


OCT 2 2i6~3 es 
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VISION 5 PAPER 0, oe 


Hon. Commissioner of Patents 
Vashi ngton 25, D.C. 
Sir: 
The Assistant Examiner, Mr. cain eeu handling, ie 


—— ot 
ini atktanen ctinecndaiiincaniaiinia sapien deadening seine ci hs 


this application, - and the Primary Examinerof Division 


—_—— baad rig -—, 7 
- -o om: > 


5 of the Patent (Office, are respectfully thanked for 


Oe ee ee ee ee 


the courtesies extended to the undersigned several weeks 


~-- ee 
-~ a4 a -- Steamed ‘ 
Ce «ce a _ ae a 


ago when he was in Washington. At this time the ceigcrue® 
Office action in this spittveten, dated August Ts i958, 
was discussed in detail, and a sample of a commercial . : | 
toy of this invention and of the Spear organ were examined. ‘ 
Reference was siade to the pretise key structure used ™ the - 
Spear organ and the wording in certain of the claims of 
this application as to the key structure made seonnauy : 
by the spear irfriagement. 

According to the oral agreement reached during the 


interview, two patent. drawings were prepared while the 


; = : ay 
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ee undersigned was in Washington uhoutaie different embodi- | 

ments of the present invention. Upon the return of the 
“undersigned to the Los Angeles area two cisteulanineae 

| part applications were prepared for filing in the U. a 
Patent Office. These continuation-in-part applications **. 
are both identified by the title "TOY MUSICAL INSTRUMENTS « . 
The application bearing the file number of the undersigned se 
#584 pertains to the elected species of the invention ; ice 
utilizing a shaft from which there extend arms carrying | 
small rings used to actuate tone bars. The application | " 

"designated by the File #585 pertains to the use ofa . ae 

“vibrator so as to actuate the tone bars in the instrument. 

- Both new applications are being filed so as to _clear up * tot 
certain problems of record as to the nature of the aise 1 
closure in this case. This File #585 application corres-" : 
ponds to the non-elected species of actuator in this case, 

: In accordance with the agreement, the claims in Bee 

_ the application designated bythe File #584, are the same: oe 
‘as the allowed claims present in this application to the oot 


“a 
* ’ 
oe 


elected species as follows: 


ae esd 


Claim 22 is clain 1 in the new application; claim 29 


is claim 2; claim 30 is claim 3; claim 42 is claim hs 
claim h3 is claim 5; claim hh 4s claim 6; clain Oia 
claim 7; claim 11 is claim 8; claim 12 is claim 9; claim 
33 is claim 10; claim 34 is claim 11; and claim 35 is 
claim 12. _ . 
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In the other  iuteaauebae dcsignated by. the: File: . 


- ° 
st tie 2 he ’ 


$585 only one claim is submitted. This claim is patterned. 
after claim 27 in this case but differs fron ate 27 
in that the last seven lines of claim 27 | have “been iat 


celled and have been replaced by a detailed recitat Aon” 


“ J 
te 48 4 wh 
. 


of the vibrator-type of actuatiing Structure. 
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These new applications are persgeertpe an a 


herewith, It is regretted that it has seen impossible to 

a a3%% 
get these new applications on file s2oner, due to the fact Hd ° 
that the inventor, Mr. Musser,‘ was on an extended trip oe 


from the Los Angeles area. As soon as he: “returned;. the’ a er at 
work in preparing these applications was completed, and 


they are being mailed to the Washington correspord ent 2 
¢ f es 


of the undersigned. Fos. BRS Le ee 


This correspondent is being instructed to personally 


take these new applications to the Application Division . 


4 


and then to contact the Assistant Commissioner of’ the 

Patent Office to attempt to speed up the processing of 

the new applications. This procedure was vorked out of 
the time of the interviewwith Mr. Gustafson as indicated ae : 
above. If this procedure is successful, these new appli- ‘a : 


-cations should reach the Examining Division in about ten 


days to two weeks. 


In accorjance with the conclusions reached at the ° 


-‘snterview these new applications will be allowable as 
filed, since they containvonly the same claims or, in one 


“ease, substantially the sane claim as is in this application. 


Gs: 


Mr. Gustafson has ‘seen ths drawings of the 3e ‘a aa appli- 
cations; he clearly indicated that chey overcame ‘the 
various technical eb iactions of record in this case@e 

“ It is believed that the Patent Office will realize 

that the action being taken here is being taken as 

promptly as reasonably poss sible under all the circum- 

stances involved. At the interview in dicated above, 

$t was stated that the new applications being filed vay 

place of this case would be handled ona "special" ae 

status since they would be allowable. Accordingly, “ 

early and favorable action by the Patent Office is requested Ai 

on the new applications. This application itself will 

be abandoned while the subject matter of this application 

4s carried forward in the new cases. ee gt ats oT 


‘ and 


Respectfully submitted, |” 


ZI DB 


Edward os Edward D. O’srian 
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"October 13, 1958 
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CLAIR OVbR U33ER 

SERIAL 10.; 541,420 
“FILSD: JAUJARY 25, 1956 
FOR: TOY USITAL INSTRUMENTS 


SUPPLEMENT aL ANENDMEN iT 


dns ‘Geunstaatons r of Patents 
Washington 25, D.C. 
sir: 
er 
Please amend the above noted application as. 
Tollows: ! 
. Cancel 
1%, 33, + nd 35 without prejudice. 
REBARKS iP 
The above cjai:ns are teing cancelled from this 
apoli cation since they are presentei in another ais 
-eation which has recently been files in the U. S. Patent . 
“Offices in the order listed above. This action is being 
taten sinc? the Assistant Zxaniner, “r. Gustafson, and 
the assistant Chief, Hr. Mella), iadicated that the new 
arp)‘ cation containing these clains wight be rej2cted en, 


tis “seaas4t of lout) patenting ub, unless the clairis indicated 
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‘Were cancelled in this case. This indication came at” ™ 


_an interview ‘etween the imice ae 


the undersifgne?, Er. William hathis, “and the officials 


Ce ae a ee: 
- 2: ——— EE oe! cee o 
Te Ee © on 


a of the Patent Office indicated. ot “ii 


. Tne renaining claims in a apenthathon: will be 
cancelj3ed or other appropriate potion will be taken as 


soon as the filing receipts of the new applications 


« 


based upon this application have been received. 
: " Respectfully submitted, 
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aie - 7 _ Edward Ba Of arian, 


October 23, 1955 
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U. S. DEPAR1 MENT OF COMMERCE 
PATENT OFFICE 
WASHINGTON 


7" Applicant: 
Edward D, O'Brian 
541 8S. Spring St. 
Los Angoles 13, Calif. 


L 2 
Please find below a communication from the 
EXAMINER in charge of this application. 


Ktot Coton 


Commissioner of Patents. 


we 
et 


Responsive to letter filed October 20, 1958 and . 
* amendment filed October 27, 1958. Tho above mentioned emond= 
ment has been entered and claims 10, 11, 12, 28, 29, 30, 33, 


_ 


3h, 35, h2, 43 and lk have thereby been canceled; howovor, 

{naspuch as the amendment does not place the caso in condi- 
tion for allowance the case stands as of the final rejection 
of August 7, 1958. ae 


v : 
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Suitable response must be received on or boforo 


February 7, 1959. a 
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Response due on or Before February 7 1959. 
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November 3, 1966 


Hon. Commissioner of Patents 


Washington, D. C. 


PETITION FOR ACCESS TO 
ABANDONED APPLICATION 


The undersigned hereby petitions for access to 


abandoned application Serial No. 561,420, filed January 26, 1956, 


entitled Toy Musical Instruments. 


This abandoned application is mentioned in 


both patent 2,871,746 (column 4, line 53) and patent 2,873,639, 


(column 4, line 54). 


Access is necessary to determine the validity 


of the claims of the issued patents. 


Respectfylly, Qa50 
AL b2L0 <b S Flog 
SHOEMAKER AND MATTARE , 


CANTWELL & LENKER 
2043 CRYSTAL PLAZA DRIVE 
ARLINGTON, VA. 22202 


JUN 2-7 1973 es, 
: U. 6. PATENT CF rRRE | a 27, 1973 
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Commissioner of Patents 
Washington, D. C. 20231 


Sir: 
Petition for access is requested to the 
abandoned patent application Serial No, 561,420 filed 


" January 26, 1956 and mentioned in Musser 2,873,639. 


Very: truly yours, 


Cantwell & Lenker 
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TOY PIANO HAVING KEY MOUNTED TONE BARS 
Clair Omar Musser, Studio City, Calif. 
Application Octuber 20, 1958, Serial No, 767,081 
42 Claims. (CL 84—i04) 


This invention relates to new and improved toy musi- 
¢al instruments. 

Vattually every parent, et we time of snether, ty 
necessity suffers through a variety of disconcerting non- 
descript sounds produced by a child through the use of 
oné of mere conunoen toy musical inswiumenis. A bavic 
objective of this invention is to proivds toy musical in 


- struments which ure capable. when properly constructed, 


of producing mote melodious noises than can be pro- 
duced by many of the Lnown similar devices. 


it is thought that the disconcerting sounds so ofien 2 


produced by common toy musical instruments are, at 
feast in part, a result of the manner in which these insiru- 
ments are constructed. Any toy musical instrument must 
be comparatively rucced in order to withstand the on- 
slaught of the younser generation; further, it must be 
capable cf being easly and convenicntiy produced on a 
mass production bass. at a cost which is not prohibitive. 
An object of this invention is to provide toy musical in- 
struments which can be easily and convenientiy produced 
by mass production techniques, and which, in spite of 
such production, are Capable of producing comparatively 
harmonious, acceptable noises. A related object of the 
invention is to provide toy musical instruments which 
are rucged in centiruction so that it is conparatively im- 
possible for the normal child to damaze them, except with 
deliberate malice. 

A further object of this invention is to provide toy 
musical inst.uments cooable of pre tucing sound effects 
closely resembling the sound effects which may he 
achieved ty much more expensive adult instruments such 
as organs or the like. This latter adjective of the inven- 
tion i quite inveertant inasmuch as children inherently 
Wry 10 ammitate gu.cmits, and bike ts pluy with teys which 
hear at least 3 superficial revemMance, in appearance and 
performance, to apparutus oF equipment which their par- 
ents use. The new toy musical instrument of this invea- 
tion can be made to resemble in outward appearance a 
piano, or by appropriate inclusion and construction of 
fesonating means. un Organ. Threuch the use of special 


‘ means for actuatins sound generating elements employed 


with the toy musical instrumenis of this invention, it is 
posible to very closely simulate the sound produced by 
yn electric organ. Such sound effects have not, it is 
thought, been satisfactorily achieved in any low cost de- 
vice of the class decribed prior to this invention. 

Further objects of thin invention, a6 well as many spe- 
cifs advantages of it, will be more fully apparent {rom 
the remainder of this dewrigtion, including the appended 
claims and the accompanying Jrawing in which: 

bog. bis a penopestive view of a toy musical instrument 
of this invention; 

Fig. 2 is a cree sectional view taken at lise 2—2 of 
Fig. t: 


Fig. 2; 


Fiz. } is a cross-cectional view taken af line 3~3 oe 1° 
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Fig. 4 is a view similar to Fig. 3 of a modified toy musi- 
¢al instrument of this invention; and 

Fig. $ is @ partial cross-sectional view takea at live 
$—S$ of Fiz. 2. 

In all ficures of the drawing, like numerals ere used 
to Jesienate like parts whenever convenient for purposes 
of itlustration and eaplanation. It is to be understood 
that this invention is not to be considered as being muted 
to structures having the precise proportional sizes oF 
shapes illustrated inasmuch 3s a number of modifications 
may be made in the structures shown without departing 
from the essential nature of the present invention. 

The actual fe:tures of this invention are considered to 
be fully defined of summarized in detail by the appended 
claims forming a part of this description. If desired, 
however, as 9 wid to understanding the invention, may 
be briefly stated in summary form thst this iavention te- 
lates to toy musical savtrumenis, each of wines includes 
a support member, a plurality of arms miovably mounied 
on this support member, a sound generating clement 
mounted on cach of these arms £9 as to be moved whea 
eazh of the arras, is moved, and mans for actuating each 
of these suid sound generating elements so as to produce 
sound, these means teing mounted on the support mem- 
ber adjacent to the arms so that when said arms are 
moved the sound genera 35 elements are moved into a 
location where they sre actuated by these means, caus 
ing sound to te produced. 

In Fig. 1 of che drawing there is shown & toy musical 
instrumcnt of the invention 10, which includes a houting 
12 in the general shape of a rectilinear box having at- 
tached to the pront side 14 thercof a ledze 16. This ledge 
is secured to the housing ty mzans of cad sugperts 18; 
it is located so as to be generally parallel to an elongated 
slot 20 formed in the front side 14 approximately prid- 
wav between the top cf the bottom of the housing 12. 
Within the housing 12 there is located an elongates sup- 
pert member 22 so that this support member is posi- 
tioned generally paraliel to the siot 20. Aa elonrated 
bar 24 is mounted on the housing 12 so as to project 
through the stot 22, and so that a serics of elongated pro- 
jections 26 formed thereon. project upwards geocrally 
toward the center of this sit. ee 

“ Upon each of the projections 26 there is positioned 
a key of arm 28 so that an eloncated recess 30 within 
the béttom of each of these keys fits over one of the 
projections 26. The recesses 30 are preferably of larger 
cross-sections diniension than the projetticas 26 so that 
the hevs 24 are capable of bon, turaitd OT ite 
projections during the operation” of the ‘instfunient 10. 
Thus in Mest the projections 26 may be teuned “ful- 
sums,” ‘The lenpths of the recesses 30 and of the pro- 
jestions 26 are preferably the same so as to hold the 
keys 23 ayainst movement along the length of the stot 20. 

The keys themselves normally are located as shown 
in Vig. 3 of the drawings so that portions of them rest 
acainst the support member 22. As is best secn in the 
drawings, the extremitics of the keys 28 furthest removed 
from the housing 42 are. in this position, spaced from 
the led-e 36 so that a child of other individual playing 
the instrument 10 can push upon any of the keys 23 ro 
tating the Avy $0 actuated sbout a projection 26 in order 
lo bring a tone bar 32 into engagement with the means 
for actuating this tone bar. The tone bars 32 are, with 
the preferred construction of the invention, formed so 
as to cavh inchide two ope.ings 34 located therein so 
that these tone bars may be supported in notches 36 on 
resilient subbes supports 33. ‘These supports 38 fit over 
cylindrical projections 40 formed on the keys 24 as 
shown in Fig. 5 “Thus, the dupports 38 resiliently hold 
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the tone bars 32 upon the keys 28 so these tone bars aro 
feee to vibrate. 

The tone bars 32 can be conveniently formed out of a 
aumbzr of commonly available matenasls such as stain- 
fess steel, aluminum oF the Lhe; they are so propor- 
fivncd an size and dimensien to produce a series of notes 
when the keys 28 are actuated. It is necessary that the 
supports 38 be formed out of a resiticnt material such 
as rubber of the like, if the vibrations produced by the 
tone bars 32 are not to be transmitted through the keys 
28 when the instrument 10 is played. These keys may 
be convenisntly formed out of wood of any common 
material such ay polystyrene or the like, with a minimum 
of difhculty. In the preléticd move of manufacturing 
of the instrument 10, the tone bars 32 are assemeicd 
wpon the keys 26 prior to the insertion of these keys 
within the housing 12. 

"the means for actuvting the tone bars 32 to 33 to 
pete dees sound in the instrament 20 preferably comprise 
o plurality of percusswa fase 42 formed out of metal 
or the like. These sing> 42 are rotatably mounted upon 
projections 44 on arms 46 secured to a shaft 43; the 
tings 42 are presented fram cominz off of the prejsce 
tions 44 by meuns of enlarged ends £0 oa these pro- 


jections. The shaft 48 is carried by bearings 52 secured > 


to the housing 32; this shatt is adapted to be driven 
through a belt anJ pulley acrangement $4 by means of 
an electric motor $6 disposed within the housing 12. 


_ A switch $8 iy attached to the front side 14 of the hous- 


ing 12 in order to turn this motor On and off. If de- 
sired. the motor can be of the category which may be 
operated by household current supplicd to the instru- 
ment $0 throush an electric cord (not shown) or. if 
desired, this motor 56 may be actuated by conventional 
electric batteries 60 Uisposed in 2 battery cavity 62 with- 
in the Sousing 12. Internal wires G4 are employed to 
connect the batteries 60. the motor S6 and toe switch 
&8 in a conventions! manner. : 

It will be noted from an examination of Figs. 2 and 3 
of the drawings that the arms 46 preferably project 
radially from the shaft in diflefent directions. This is 
so that as the instrument 10 is played that the various 
rings 42 do not strike One OF more of the tone bars 32 
simultaneously so 23 to obtain a more pleasing musical 
effect than if all of the tone bars were actuated at one 
time. 

The actual opera.ton of the “nstrument IG is relatively 
simple. A child merely presses Upon one or more of 
the keys 28 bringing the tone bar 32 alioched to each 
hey 20 actuated into an Uppce position in which this 
goog bar 1s 30 spaced wath respect to the shaft 48 Unat 
it % capable of dcing engaged by a ring 42. As the 
shaft turns, sny such ring periodically engoges the core 
sponding tence bur causin sound v9 be produced by this 
tore bar. Ja cifect, a trenclo etfcct is thus produced. 
Ibis tremolo effect achieved with the present iavenuos 
closely resembles the tone which is obtained by co elee- 
tic Ofgan. and it ix considered to be pleasing. 

The use of the petcusston rings 42 in the instrument 
10 i noted. During the operation of the instrument these 
pings 42 are rotated stout the: prowections 44 thiosgh 
engagement with the corresponding tone bets 32; also 
there rings can move shzhtly upon the projections 44 
ao that 1s they striae a tone bor a sharp blow is nat ap- 
plied to the tone our, but instead the tone bar is actu- 
vied in a more Eentic Manner $0 as to produce vitta- 
tions, Bhus, with thi construction no sounds resembiing 
the hitting of ov snvil wath 2 hammer result; the only 
muricel tone nuticed mw one corresspunding to the desired 
tone pimluced by 2 tone bar. 

When ot is desired to seorforce the tones produced by 
@ tone Pot 32 atte the hey 28 has deem teicased, Ht is 
grnudic be dnpunc tc. nating eulusins 66 upon the keys 
38 ta the manner mdcated in Fig. 3 of the drawing. 


The coluaine 66 ae held estlin epeaingy 68 in the keys 33 


oy 


* 


28 by an adhesive or eocher equivalent mesns. Fach of 
the columns 66 has ax: open end 70 spaced from the 
center of a tone bar 32. and hus 3 closed end 72 remcte 
from this tone bur. The columns 66 appear 88 common 
tubes or cyliness. 

The sizes of the colurrin 66 are, of course, varied. Ta 
general the larger the tome bar 32, the loncer the columa 
66 dispmed beneath it ie These columns 6$ are of such 
a dimension so as to effectively reinforce the tones of 
notes genersied by 8 ioration of corresponding tone 
bars 32. Because of tie fact that the tone bars 32 are 
mounted on the beys 38 s0 as to be permanently spaced 
with respect to the rec.coating columns 66, the operation 
of these resoncting cadtumas is unallected by the move- 
ment of the keys 23. 

If desired, it is possible to provide a toy musical is- 
gtrument 80 as shown sn Fig. 4 of the drawing in which 
tone reinforcement by aa resonating column varies as the 
insuusentic payed face the invtrument £9 is idsctical 
with the inctrument 3-¥ previowly desceabed except for 
the resonating column structure the various idcotical parts 
of the instrument 80 azz shown in the drawing dcsigaated 
by the prinses of ins aurmerals previously employed. 

In the instrument a! resonating columns $2 are em- 
ployed instezd of the columns 66 previously indicated. 
These columns 82 are yraduated as to size in the same 
manner as the column 66, and are provided with open 
ends 84 adjacent ta, cnc above the ends of corresponding 
tone bars 32’, and are provided with closed ends 86. With 
this construction as a dey 28° is rotuted so as lo move 
the tone ter 32° atlac:.cd to ils so that this tore bar is 
engazed by ating 42° su order to produce sound the spac- 
ing between this tune rar 32° and the corresponding cok 
umn 82 is changed. sas long as a hey 28’ is beld so that 
its tone bar 32° is engaged by a maximum amount of 
sound reinforcement my the correspocding column 2 
occurs. When the ko 28 is is released the spacing be- 
tween the tons bar 32) held by it and this resonating col- 
umn increness, 2nd tet amount of sound reinforcement 
by the column &2 cecrxases Quite rapidiy because of this. 

Those skilled in tre art to which this invenuon per- 
tains will realize that a Sarge Dumber of modifications may 
te maue in the structzes shown without depanios from 
the essential oature c= this invention. For this reason, 
the invection is to te: considered as limited oaly by the 
appended claims formums a part of this description. Those 
shillea ia the art to “hich .his inventioa pertains witt 
also realize that the t-arious structures indicated hereis 
are each very esicient to the purpose intended, are easily 
and cheaply mecufasamed, and are comparatively rugced. 
They wis sho tance twat tnese structcres bre Capabie 
of producing pleasing sounds when actuated by a child. 

Jhis applicaiicn ts 3 continuation-in-part of the co- 
pending spplication “Aerial No. $61,420, fled January 
26, 1956, entiied Tory Musical Instruments. The sudb- 
ject matter of this co-pending application is incorporated 
herein by reference. 

3 claim: 

t. A toy musical -mstrument of the class described 
which includes: a becusine having a_front side. formed 
with an elonzated s'c:_ located therein; a hey surport leJge 
alisched to szid from: side of said housing so 28 IO rio 
. = -— * oe c rremene Be ~~ 
ject ceneraily puraile:: to said slot; a plurality of projec. 
tions capat arg sereang of lu “iu Mrecuned of said 
housine adjacent tw said slof so as to project upwards 
fiom Whe Wued edve thereof: a “support member” posi- 
lions Mi bid wad tossing so as TO project Keoer Ty pare 
slict to tend shot; cop furality of keys, cach having a top 
and 2 bottom and a ‘recess located ius the bottom thereof 
positions! so_as to canyect Through said slot" intS said 
housing with gach of said secesses recersicg che of said 
projections, said bes Theiler suppor ia a wotmal pot 
tion by sdca Prepests ents sad cunt se jmemtwr located 
sithia. wu hoes, said Keys being capabie of being 
‘engaged ON (he wulton of seid housing 10 a3 to be pussed 
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into engagement with said key support ledre so as ta 
late sa: eps about sand prowctions to Spying 
pwede Ss tons dar resitiently attaclicT to each of said 
Keys s0%a¢ to be moved to a playing poiticn when sant 


heyy are moved to a playing pmition JT shall rotatably | 


Reunited within sand heusine ahove Vaid tone bars, said 
shaft being generally paralicl to said slot: means epera- 
tively associates with said shaft and mounted in seid 
housing for rotating said shoft, a plurality of army at- 
tached to said shaft so as to project thersfrom. each of 
said arms being Incated rencrally above ons of suid tone 
barsgnivany operauveiy as-ocratedd with each of said arms 
for petiodicatiy streking one of said tone bars when said 
keys are actuated so as to rotate shout sand projections 
to a playing position. 

2. A toy musical instrument os defined in chain 1 
wherein said atns project radially from said shaft and 
wherein said arme ate spaced abort said shaft so as to 
prowst from said shaie in dcicrent directa.as 

3. A toy misizal instiumest 28 defined in claim 1} 
including a projectiun attached to cach of said arms at an 
extremity remote thercirom. each of said projections hav- 
ing an enlarged ent thercon; end wherein each of sant 
means attached to said arms comprises a rine positioned 
on one of suid projections, said rings being held on said 
projections by said enlarzed ends and being capable of 
sotation about said projections. 

4. A toy musical instrument as defined in claim 1 
including a resunaung column mounted adjacent to cach 
of said tone tars. euch of suid resonating columns hav- 
ing aa open end located immediately edjacent to one of 
said tone bars. 

$. A toy musical insuument as defined in claim 4 
wherein each of said scsonating colunins is mounted upon 
onc of said keys. 

6. A toy musical instrument as defined in claim 4 
wherein said sesonating columns ure mounicd on said 
housing. ‘ : 

9. A toy musical instrument of the class described 
which includes: a housing having a front side formed with 
an clongated stot located therein; a ledge atiached to said 
front side of said housing $0 a3 to project generally paral- 
ke} to said slut: a pluralny of projections carcble of serv- 
ing as fulcrums mounted on said housing adjswent to said 
slot so as to projcet upwards from the lower edve thereof; 
& sUppuls iNncmtir post ‘oned within sed einige vw do to 
project generally parallel to said slot; a plurality of Leys, 
each having a top and a bottom ond a recess Jocates in 
the bottom thereof positioned so as to preyest Urourh said 
stot into said hue-ine woh each of sutd re vere: reeening 
one of suid proiections, suid heya beg suSporivd in a 
normal positicn by said projections and said support mem- 
ber located within suid Lousing, suid keys being capable 
of being engaged on the outside of said housing so as to 
be pushed into engagement with said key support edge so 


6 


as to rotate said Acys about said projections; means _ef- 
tending pipwceady fram each of said keys wishin suid hous- 
ince reslicat means lovcted above cach of suid keys wath 
respenT to said Micins projcering upwards from said keys; 
a tone Bar posiuencd upon said resilicht means above cuch 
ot sant heya, cach of sand tong bars bem held closely 
against Lateral movement by sind means projecting Up 
wards from each of said keys: a shalt rotatably mourted 


wathin said houvng above said tone bars, ssid shaft be- 


ing yencrally pasallch to said stot; means mounted in said 
housing for rotating said shaft, a plurality of arms at- 
tached to said shaft su as to project therefrom, euch of 
sasd arms being located generally above one of said tone 
bors micans atteched to each of sand arms for striking 


% one of said tone bars when said keys are actuated so as 


io cotate about said projections. 

K. A twy musical insirument as defined in claim 7 
wherein said straw project radially from said shaft aod 
wheter sad ates are spaced abuut said snaft so as to 
project frum ssid shattia diticreat ditcctions. 

y. A toy musical instrument ay defined in claim 7 in- 
siud:ne a projection sttached tu each of said arms al ao 
e\tremits remote therefrom, tach of sand projzctions hav- 
ing an entarysd end thereon; and wherein each of said 
mlcuns attached ta said arms comprises a ting positioned 
on one of said proycctions, said riogs tcing held on sad 
projections by said enlarged ends and being capable of 
rotation abcut sunt projections. 

10. A toy musical instrument as defined in claim 7 in- 
chiding » tesonating columa mounted adjacent to each 
of said tone burs, cach of said resonating columns hav- 
ing an open end located immediately adjacent to one of 
said tone bars. 

1. A toy musical instrument as defined in claim 10 
wherein each of said resonating columns is mouated upon 
one of said keys. 

12. A toy muyical instrument as defined in claim 10 
wherein said resonating columns are mounted oo said 
housing. 
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SSICAL INSTRUMENT 7 


This invention relates to new and improved toy 
musical instruments. ; 

Virtually every parent, at one time of another, 
by necessity suffers through a variety of disconcert- 
ing noniescript sounds produced by a child through the 
use of one or mat common toy musical instruments. A 
basic objective of this Snvention is to provide toy 
-musical instruments which are capable, when properly 
constructed, of producing more melodious noises than 
can be produced by many of che Known similar devices. 

It is thought tha the disconcerting souncs so 
often produced by common toy musical instruments are, 
at least in part, a result of the manner in which 
these instruments are constructed. Any toy musical 
instrument must be comparatively rugged in order to 
‘withstand the onslaught of the younger gen reration; 
further, it must be capable of being easily and con- 
veniently produced on a mass production basis, at 2 
cost which is not prohibitive. An object of this in- 
vention is to provide toy musical instruments which 
can be easily and conveniently proc cuced by mass pro- 
duction techrigq: es and which, in spite of such pro- 
duction, are capable of producing comparatively har- 


monious, acceptable noises. A related object of the 


invention is to provide toy musical instruments 
which are rugged in construction so that it is com~ 
paratively impossible for the normal chiid to damage 
them, except with deliberate malice. 


: 2 


A further object of this invention is ‘to pro- 
vide toy musical instruments capadle of producing 
sound effects closely resembling the sound effects 
which may be achieved vy much more expensive adult 
instruments such ; the like. This latter 
objective of the iavention guite important inasmuch 
as children inherently ‘try _imitat parents, and like 
to play with toys which bear at least a superficial 
resemblance, in appearance and performance, to appara~ 
tus or equiprent which j The new 


Fad 


toy musical instrument oO. this invention can be made 


to resemble in outward appeararce a piano, or by ap- 


2 


propriate inclusion and construction of resonating 
means, an organ. Through the use of special means for 
actuating sound gene erating elements employed with the 
toy musical instru ments of this invention, it is 
possible to very closely simulate the sound produced 
by an electric organ. Such sours effeéets have not, it 
is thought, been satisfactorily achieved in any low 
cost device of the class deseribed prior to this inven- 
tion. 

Further objects of this invention, as well as 


many specific advantages of it, will be more fully ap- 


parent from the remainder of this gescriptiony 


including the appended claims and the accompanying draw- 
ing in which: 

Fig. 1 is a perspective view of a toy musical 
instrument of this invention; 

Fig. 2 is a cross sectional view taken at line 
22 of Fig. 1; 

y i 

Fig. 3 is a cross-sectional view taken at line 
3-3 of Fig. 2; , 

Fig. 4h is a view similar to Fig. 3 of a modi- 
fied toymusical instrument of this invention; and 

Fig. 5 isa partial cross-sectional view taken 
at line 525 of Fig. 2. 

In all figures of the drawing, like numerals 
are used to designate like parts ywnenever convenient 
for prposes of illustration and explanation. It is to 
be understood that this invention is not to be considered 
as being limited to structures having the precise pro- 
portional sizes or shapes illustrated inasmuch as a 
number of modifications may be made in the structures 
shown without departing from the essential nature of 


the present invention. 


to be fully defined or summarized in detail dy the ap- 
pended claims forming a part of this description. If 
desire, however, as an aid to understanding the invention, 


it may be briefly stated in summary form that this in- 


vention relates to toy musical instrucents, each of which 


as 
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includes a support member, a pluralityof aris 


7 
_movabdly mounted on this support memoer, a sound 
generating eclemert mounted on each of these arms so 
as to de moved when each of the arms is moved, and 
means for actuating cach of these said sound generat-_ 
ing @ements so as to produce sound, these means 
being mounted onthe support mexber adjacent to the 
arms so that wn said arms are moved the sound generat- 
wving elements are moved into a location where tney are 
actuated by these means, causing sound to de produced. 
the drawing there is shown a toy 


invention 10, which includes 


box having attached to the front side 
lecze 16. sé is secured to the housing 12 by 


it is located so as to 


ba} 


generally parailei to ngs siot 20 formed 


¢ 
~oroximately m 


a“ 
@, 


e 
the front side i4 


top of the pottom of the housing 12. 

housing 12 there is located an elongated support mender 
. 

22 so that this support member is positioned generally 

paralle? to the slot 20. An elongated bar 24 is mounted 

on the housing 12 so as to project through the slot 22, 

and so that a series of elongated projections 26 formed 

thereon project upwards generally toward the center 


of this slot. 
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& | Upon each of the projection 13 26 there is 


positioned a key or arm 26 so that an elongated recess 
30 within the bottom of each of these keys fits over 
one of the projections 26. The recesses 30 are pre- 
ferabdly of larger cross-sectional dimension than the 
projections 26 so that the keys 28 are capable of 
being rotated about these projections during the opera- 
tion of the instrument 10. Thus in effect the pro- 
jections 26 may be termed "tuleruns', The lengths of 
the recesses 30 and of the projections 26 are pre- 
ferably the same so as to hold the keys 2@ against 
movement along the length of the slot 20. 

The keys themselves normaily are located as shown 
in Fig. 3 of the drawings so that portion them rest 
against the support member 22. As is vest seen in the 
drawings, the extremities of the keys 28 furthest 
removed from the housing 12 are, in this position, 
spaced from the ledge 16 so that a child or other in- 
-diyidual playing the instrument ‘10 can push upon any of 
the keys 22 rotating the key so actuated aout a pro- 
jection 26 in order to bring a tone bar 32 into en- 
gagement with the means for actuating this tone var. 
The tone bars 32 are, with the preferred construction 
of the invention, formed so as to each include two open- 
ings 34 located thercin so thet these tone bars may be 


supported in notches 36 on resilient rubber supports 33.— 


". 


These supports 38 fit over cylindrical projections 40 


formed on the keys 28 as shown in Fig. 5. Thus, the 
supports 38 resiliently hold the tone bars 32 upon 
the keys 28 56 these tone bars are free to vibrate. 

fhe tone bars 32 can be converiently formed out 
of a number of commonly available materials such as 
stainless steel, alwninun or the like; they are so 
proportioned in size and dimension to produce a series 
of notes when the keys 28 are actuated. It is necessary 
that the supports 38 be formed out of a resilient ma- 
terial such as rubser or the like, if the vibrations 
produced by the tone bars 32 are not to be transinitted 
through the keys 28 when the instrument 10 is played. 
These keys may be convenicntiy formed out of wood or 
any common material such as polystyrene or the like, 
with a minimum of difficulty. In the preferred mode of 
manufacturing of the instruxent 10, the tone bars 32 
are assembled upon the keys 238 prior to the insertion of 
these keys within the housing 12. 

The means for actuating the tone bars 32 so as 
to produce sound in theinstrument 10 preferably comprise 
a plurality of percussion rings 42 formed out of metal 
or the like. These rings 42 are rotatably mounted upon 
projections 44 on arms 46 secured to a snaft 48; the 
rings 42 are prevented from coming off of the projections 
Lh by Means of enlarged ends 50 on them projections. The 


shaft 46 is carried by bearings 52 secured to the housing 12; 


this shaft is adapted to be driven through a oelt 
and pulley arrangement 54 ere of an electric 
motor 56 disposed within the housing 12. A switch 53 
$s attached to the front side 14 of the housing 12 ‘a 
order to turn this motor on and off. If desired, the 
motor can be of the category waich may be operated by 
household current su pplied to the instrument 10 
through an seul cord (not shown) or, if desired, 
this motor 56 may be actuated by conventional electric 
batteries 60 disposed ina battery cavity 62 within 
the housing 12. Internal wires 64 are employed to 
connect the batteries 60, the motor 56 and the switch 
{ 


58 in a conventions al manner. 


“It vill be noted from an examin ton of Figs 


nat 
and 3 of the drawings that the amis 16 preferadiy 


project vadselly from the snaft in different directions. 
This is so that as the instruncnt 10 is played that 

the various rings 42 do not strike one or more of the 
tone bars 32 simultaneously so as to obtain a more 
pleasing musical effect than if all of the tone bars 
were actuated at one tine. 

The actual operation of the instrument 10 is 
relatively simple. A child merely presses upon one or 
more of the keys 2é bringing the tone bar 32 attached 
to each key so actuated into an upper position in which 
this tone bar is so spaced with respect to the shaft 4é 


that it is capable of being engaged by a ring 42. As 


~J- 


Le 
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the shaft turns, any such ring periodically engages 

the corresponding tore bar causing sound to be produced 

bythis tone dar. In effect, a tremolo effect is thus 

produced. This tremolo effect achieved with the present 

invention: closely resembles the tone which is obtained 

by an electric organ, and it is considered to de pleasing. 
The use of the percussion rings 42 in the instrument 


10 noted. During the operation 


rings 42 ardrotated about the projections 44 through en- 


gagement with the corresponding tone bars 32; also these 


rings can move slightly upon the projections 44 so that 


a 


as they strike a tone bar a sharp blow is not applied to 


% * 


the tone bar, but instead the tone oar is actuated in a 
more gentle mannenso as to produce vibrations. Thus, 
with this construction no sounds resemvling the hitting 
of an anvil with a hammer result; the only musical tone 
noticed is one corresponding to the desired tone produced 
by a tone bar. , 
When it is desired to reinforce the tones ‘pro- 
duced by a tone bar 32 after the key 28 has been released, 
it is possibleto dispose resonating columns 66 upon the 
keys 26 in the manner indicated in Fig}.3 of the drawing. 
Tne columns 66 are held within openings 68 in the keys 
.28 by an adhesive or other equivalent menns. Each of the 
columns 66 has an open end 70 spaced from the center of 
a tone bar 32, and has a closed end 72 remote from this 
tone bar. The columns 66 appear as common tubes or 


- 


cylinders. 


The sizes of the column 66 are, of course, varied. 
a 


In general the larger the ton 1@ bar 32, the longer tre 


a 


Cotennww 
eouzen 66 disposed beneath it is. Tnese columns 66 are 


of such a dimension so as to effectively reinforce the 
tones or not s generated by vibration of corresponding 
tone bars 32. Because of the fact wet the tone’ bars 

32 are mounted he keys 28 so as to de permanently 
spaced with respect to the resonating columns 66, the 
operation of these resonating columns is unaffected by 
the movement of the keys 26. 

If desired, it is possible to provide a toy 
musical instrument €0 as sn in Fig. tne drawing 
in wnich tone reinforcement & | yt: = colin 
varies as the instrun : Since the instru- 
ment €C is identical with the instrument 10 previously 


> 


described except for the resonating colus.1 structure 


: 


the various identical parts of the instrument 60 are 
shown inthe drawing designateé by the primes of the 
numerals previously employed. 

In the instrument 86 resonating colwans 82 are 
employed instead of the columns 66 previously indicated. 
These columns 82 are graduated as to size in the same 
manner as the columns 66, and are provided with open 
ends 84, adj Jacent to, and above the ends of corresponding 
tone bars 35", and are provided with closed ends 86. 
With this construction as a key 28" is rotated so as to 


move the tone bar 32" attached to it so that this tone bar 


-J- 
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4s engaged by a ring 42%in order to produce sound 
the spacing between this tone bar 32 and the corres~ 
ponding column 82 is changed. As long as a key 26! 
is held so that its tone bar 2is engaged by a 
maximum amount of sound reinforcement by the corres- 
ponding colunin 82 occurs. ‘hen the key 28" is nO~ 


4t and this resonating colin increases, and tre 


& 
anourt of sound reinforcement by the column 82 de- 


creases quite x of this. 
Those skilied in t to which this invention 
ree nunbder of modifica- 


showm without 


For this reason, the invention 

as limited only by the appended claims forming 

of this description. Those sxilled inthe art to 

which this invention pertains will also realize that 

the various structures indicated herein are each 

very efficient to the purpose intended, are easily and 

cheaply manufactured, and are comparatively rugged. 

They will also realize that these structures ae capable 

of producing pleasing sounds when actuated by a child. 
“This application is a continuation in-part of 

the co-pending application Serial No. 561,420 filed 

January 26, 1956 entitled TOY MUSICAL IASTAUGHTS. 

Tne subject matter of this co-pending application is 

{ncorporatec herein by reference. : 
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e A toy musical instrument of the class described 
which includes: a housing’ having a front side formed 
ith an elongated slot iocatec ‘therein; a key support 
ledge att ached to said front side of sé aid housing so 


as to project generally parallel to said slot; a 


. 
‘ 


plurality of projections capadle of serving as ful- 


crums mounted on said housing adjacent to said slot 


‘ 
asto project upwards from the lower edge thereot; a 
é . 
support member in said housing so as 


‘to project generally said slot; a plurality 


of keys, each having a top and a siecle a recess 
located in the bottom thereof positioned so as to pro~ 
ject through said slot into said housing with each of 


said recesses receiving one of said projections,” s: id 
keys being supported in a normal position by said 
projections and said support member located within 
said housing, said Keys being capable of being engazed 
on the outside of said housing so as to be pushed into 


engagement with said key support ledge so as to rotate 


said keys about said projections to a playing position; 


‘ f , ae 
a tone dar resiliently attacned Ns abi of said Keys so 


as to be moved to a playing position when said keys are 
moved to a playing position; a shaft rotatably mounted with- 
in said housing above said tone bars, said shaft being 

generally parallel to said slot; means operatively asso--7- 


ciated with said shaft and mounted in said housing for 


*- 


rotating said shaft; a plurality of arms attached to 


said shaft so as to project therefrom, eacn of said 
aras bein Located generally above one of said tone 
bars; means operatively associated with each of 

said arms for periodically s riking one of said tone 
bars wnen said keys are actuated so as to rotate about 


said projections to 4 playing position. 


2. A toy musical instrunent as defined in claim 
1 wherein said arms project radially from said shart 
and wherein said aras are spaced about said shart so 


as to project froa said shaft in different directions. 


3. A toy musical instrument a% defined in claim 
1 including a projection attachned to each of 
at an extremity remote therefrom, each of said projec 
tions having an enlarged end thereon; and wherein each 
of said means attached to soid arms comprises a ring 
positioned on one of said protons, said rings being 
held on said projections by aid“enlarged ends and being 
capable of rotation 2oout said projections. 


le A toy musical instrusent as defined in claim 1 
ineluding a resorating column mounted adjacent to each 
of said tone bars, each of said resonating columns having 


an open end located immediately adjacent .o one of said 


tone bars. 


ke 
7. . .5. A toy musical instrument as defined in claim & 
wherein each of said resonating columns,is mounted upon 


one, of said keys. 


6. A toy musical instrunent as defined in claim 
l. wherein said resonating columns are mounted on said 


housing. 


7. A toy musical instrument of the class des- 
cribed which includes: a housing having a front side 
forned with an elongated slot locategtnerein; a ledge 
‘attached to said front side of said housing so as to 
project generally parallel vo said slot; a plurality of - 
projections capable of serving as fulcrums mounted on 
said housing adjacent to said slot so as to project up- 
wards from the lower edge thereof; a support member 
positioned within said housing so as to project generally 
parallel to said slot; a plurality of keys, each having 
a top and a dottom and a recess located in the dsotton 
thereof positioned so as to project through said slot 
into said housing with each of said recesses receiving 
one of said projections, said keys being supported in 
a normal position by said projections and said support 
member located within saidhousing, said keys being 
capable of being engaged on the outside of said housing 
s0 as to be pushed into engagement with said key support 
ledge so as to rotate said keys about said projections; 
means extending upwards from each of said keys within 


said housing; resilient means located above each of said 


keys with respect to said means projecting upwares from 
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said keys; a tone bar positioned upon er resilient 
‘means above each of said keys, each of said tone bars 


being held closely against lateral movement by said 


means projecting upwards from each of said keys; a 


shaft rotatably mounted within said housing above said 
tone bars, said shaft being generally parallel to said 
slot; means mounted in said housing for- rotating said 
shaft; a plurality ef arms attached to said shart so 
as to project therefrom, each of said aris being lo 
cated generally above one of said tone bars; means 
attached- te each of said arms for striking one of said 
tone bars when said keys are actuated so as to rotate 


about said projections. 


$. A toy musical instrusent as defined in clain 7 


wherein said arms project radially 


wherein said arms are spaced about said snaft so as to 


project from said shaft in different directions. 


9. A toy musical instrument as defined in ciaim 7 
including a projection attached to each of said arms at 
an extremity remote therefrom, each of said projections 
having an enlarged end thereon; and wherein each of said 
means attacned to said arms comprises a ring positioned 
on one of said projections, said rings being held on said 
projections by said enlarged ends and Beane capable of 


rotation about said PER STEER E 


10. A toy musical instruzent as defined in claim 7 
including a resonating column mounted adjacent to each 


of said tone bars, each of said resorting columns having 


an open end located immediately adjacent to one of said 


tone bars. 


li. A toy susical rumont as defined in clain 


10 wherein each of said resonating columns is mounted 


upon one of said keys. 


12. A toy musica instrument as defined in claim 
10 wherein said resonating columns are mounted on said 


housing. 
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Being duly sworn, I, CLAIR OMAR MUSSER, depose and 
say that I am a citizen of the United States of America 
residing at Studio City, California; that I have read the 
foregoing specirication and claims and I verily believe 
I am the original, first and sole inventor of the inven- 
tion or discovery in TOY MUSICAL INSTRUMENTS described 
and claimed therein; that this application is a continua- 
tion-in-part of prior vatent application Serial No.561,420, 
filed January 26, 1955; that as to the sudject matter of 
the present apvlication which is common to said prior 
patent application I do not know and do not believe that 
the same was ever knovm or used, or patented or described 
in any printed publication, in any country before my in- 
vention or discovery thereof, or more than one year terore 
said prior application, or in public use or on sale in tie 
United States for moz than one year before said prior ap- 
plication; that said common subject matter has not been 
patented in any country foreign to the United States on an 
application filed by me or my lezal representatives or 
assigns more than twelve montns oefore said prior applica- 
tion; and that no application for patent on said common 
sudject matter has teen filed by me 
or assigns in any country foreign to the Unite 
that as to tne subject matter of the present app 
not common to the prior apolication, I do not 
do not believe that the same was ever known or 
patented or described in any printed publication, in 
country before my invention or discovery thereof, or 
than one year prior to the present application, or in 
lic use or on sale in the United States for more than one 
year prior to the present application; that said not-coniaon 
subject matter has not been patented in any country foreign 
to the United States on an application filed by me or my 
legal representatives or assigns more than twelve montis 
prior to the present application; and that no application 
for patent on said not-common sudject matter has been filed 
by me or my representatives or assigns in any country foreign 
to tne United States. 


And I hereby appoint Edward D. O'Brian, 541 Soutn Spring 
Street, Los Angeles 13, Califonnia, Reg. No. 17,144, my at- 
torney with full power of substitution and revocation, to 
prosecute this application and transact all business in the 
Patent Office connected therewith. 


Wherefore I pray that Letters Patent 3e granted to me 
for the invention or discovery described and claimed in the 
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foregoing specification ané claims, and I hereby sub- 
scribe my name to the foregoing specification and claims, 


Oath, power -F Pe paadlgte ‘ oa. = petition, this 
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ventor 


12997 Blairwood Drive 
Studio City, California 


STATE OF CALIFORNIA 
COUNTY OF LOS ANGEL: 


Before me personally ees CLAIR OMAR MUSSZE2 to 
me known to be the person described in the above applica- 
tion for patent, wno signed tne forezoing instrument in 
my presence, and made oath before me to the allegations 


set forth tnaein as being under oath, on the day and year 
aforesaid. 


4g Commission Expires July 23, 1950 
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APPOINTMENT OF ASSOCIATE ATTORNEY 


Hon. Commissioner of Patents 
Washington 25, D.C. 
Sir: 
Please recognize William Mathis, c/o Swecker & 
Mathis, 1435 G. Street, N.W., Washington5,. D.C.,Reg.No. 
cali ah Aton Se Sat aca kalba eons. 
as associate attorney inthe above noted application. 


and direct all future correspondence with respect to 


this application to him at the above address. 


Very truly yours, 


PLAS IYER 


Edward D. O'Srian 
October 29,1958 
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William Mathis 

c/o Swecker & Mathis 
1435 G St., N.W. 
Washington 5, D.C. 
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TOY PIANO HAVING 
Please find below « communication from the KEY MOUNTED TONE BARS 
EXAMINER in charge of this application. 


Kt it 


Commissioner of Patents, 


The changes hereinafter specificd have been made in the application 
identified above in accordence with tha proviaions of Order Number 3141 
of February 4, 1930, (Manual of Patent Examining Procedure 1302.04), which 
reads in part as follows: 


Other obvious informalities in the application may be 
eorrected by the examiner, but such corrections mist 

be in the form of en emendrent, epproved and signed by 
the Principal Exemincr, placed in the file, and made a 
pert of the record. A copy of the emencment is sent to 
the applicant. The changes specified in the emencment 
will be entered by the clerk in the regular way. 


If these changes are not satisfactory to the applicant, en eppropricte 
amendment may be proposed uncer the provisions of Rule 312, provided the 
printing of the specification has not begun et the time such emendcrent is 
.veady for entry. To insure the consideration of such emonement for in- 
elusion, it should be submitted on or before the date of remitting the 
final fee since the printing of the specification begins a few days 
thercafter. 


The application has been arended as follovs: 
fhe following patents are made of record: 


1,293,722 Feb. 11, 1919~ 984-410 
2,052,890 Sept. 1,1936 — 84-404 xr 
1942 — 84-404 
Sjolander - 1950— 84-257 
Fleury : 6, 19507 84-404 
Zimmerman , 1951" 84-404 
Duncen 21, 1956 84-404 
Alvarez 1957 84-1.04 
Biemengraber 567,6 6, 1933— 84-404 
(Germany) 


4 
On page 9, line 3, "colymn" hes teen changed to 


column. 
—— 


The “title has been changed to "Toy Piano Having Key 


Mounted Tone Bers" 
Prosecution on the merits is closed. 
, The Xotice of Allowance will be mailed in cue course. 
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ELECTRICAL MUSICAL INSTRUMENT 
Octavio Jose Aivarez, New York, N. ¥. 
Application November 12, 1952, Serial No. 320,035 
16 Claims. (Cl. 84-~3.%-") 


The present invention relates to musical instruments 
and in particular to stringed instruments. 

A structure similar to that of the present invention is 
disclosed in U. S. Patent No. 2,486,545. The structure of 
this patent produces the sound by a vibrating steel reed 
which is associated with two sets of stationary coils. 

One of the objects of the present invention is to provide 
a musical instrument with vibrating strings and a means 


for electrically picking up the vibrations of the strings to” 


transform these vibrations into audible sounds. 

A further object of the present invention is to provide 
a single set of coils to pick up the vibrations of the strings 
both when an operating key or the like has been depressed 
and when it is released. 

Another object of the present invention is to provide 
a means fer mounting the coils so that they are always 
jn a predetermined relation w ith respect to the vibrating 
strings. 

A still further object of the present invention is to pro- 
vide a means for varying the tension of the vibrating 
strings. 

Yet another object of the present invention is to pro- 
vide a means for increasing the amplitude of tho vibra- 
tions of the strings 

An additional object of the present invention is to 
provide an instrument capable of accomplishing all of 
the above objects while at the same time being made of 
relatively few, simple, ruggedly constructed parts. 

With the above objects in view, the present invention 
mainly consists of a musical instrument which includes a 
support structure and 3 carrier structure mounted on the 
support structure for movement between a rest position 
and an operating position. A stop means is mounted on 
the support structure adjacent to the carrier structure and 
engages the latter when the carrier structure moves from 
its rest to its operating position, so as 10 impart vibrations 
to the carricr structure. An elongated vibrating member 
is fixed to the carrier structure and has two spaced points 
engaging the lattcr, this vibrating member being free be- 
tween the spaced points thereof so as to vibrate between 
these points when the carrier str’. ‘re strikes against the 
stop means upon movement of) carrier structure to its 
opzfating position. A pick-up mcans is provided on the 
carrier Structure or the support structure and is located 
adjacent to the clonenied vibrating member to pick up 
the vibrations thereof and transmit the same to an appa- 
ratus for changing the vibrations into an audible sound. 

The novel features which are considered as character- 
isic for the invention are set forth in particular in the 
eppended claims, The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of specific 
embodiments when read in connection with the accom- 
panying drawings, in which: 


Fig. 1 is a side, sectional, partiy di amatic view 


of one possible apparatus for carrying out the present, . 
- favention; me ae 


“, Fig. 2 is a partly 


2 


diagrammatic, side, sectional view 
of another apparatus for carrying out the present inven- 
tion; 

Fig. 3 is a side, sectional view of a different embodi- 
ment of a part of the structure of Fig. 2; 

Fig. 4 is a partly diagrammatic, side sectional view of 
still another embodiment of the present invention; 

Fig. 5 illustrates the structure of Fig. 4 in a position dif- 
ferent from that shown in Fig. 4; 

Fig. 6 is a partly diagrammatic, side sectional view of 
a still further embodiment of the present invention: 

Fig. 7 illustrates the structure of Fig. 6 in a position 
different from that shown in Fig. 6; and 

Fig. 8 is a partly diagrammatic plan view taken along 
the line 8—8 of Fig. 4 in the direction of the arrows. 

Referring now to the drawings, Fig. 1 shows a support 
10 which e. g. extends horizontally along the length of a 
piano, or the like, this support 10 being shown in a trans- 
verse, vertical, sectional view in Fie. 1. In Fig. 1 is 
shown one of a plurality of key assemblies of an elec- 
trical musical instrument of tho keyboard type. At 
spaced points along the length of the support 10 there are 
a number of stationary cars [1 which carry an elongated 
rod 12 extending along almost the entire length of the 
support 10. A plurality of elongated members in the 
form of keys 13, e. g. equal in number to the number 
of keys of a standard key board, are turnably mounted 
between their ends on the rod 12, as illustrated, these 
keys being locaicd in side by side relation along the rod 
12 and each having an cuter free end portion accessible 
through an opening in the support 10 to the fingers of 
the operator of the instrumeni. Thus, ears 11 and rod 
12 form a mounting means mounting each elongated 
member 13 for pivotal movement. 

At its inner free end portion, each key 13 has fixed to 
its underside « pair of rigid members 15 and 16 form- 
ing a pair of string supporting means, and a screw 17 
threadedly engages the member 16. An elongated vibrat- 
ing ~.ember in the form of a stretched string 18 is fixed 
at one end to the member 15 and at its epposite end to 
the screw 17 so that the tension of string 18 may be ad- 
justed by turning of screw 17. The several strings 18 
which are respectively Jocated on the keys 13 may vary 
as to length, thiclness, and tension in proportion to con- 
ventional piano strings. The strings 18 may be made 
of a magnetic metal for a purpose to be described be- 
low. iS 

A number of stationary ears 19 are located along the 
support 10 and are fixed to the inner rear face thereof, 
these ears 19 carrying an elongated rod 20 which ex- 
tends along almost the entire Iength of the support 10. 
A plurality of C-shaped members 21 are turnably mount- 
ed on the rod 20, as shown in Fig. 1, and are equal in 
number to the number of keys 13 and located in side 
by side relation along the rod 20 respectively in align- 
ment with the several keys 13. Each of the C-shaped 
members 21 includes an upper und a lower arm respective- 
ly located on opposite sisics of the ianer free ¢nd por- 
tion of the key 13 aligned therewith. 

As is apparent from Fig. 1, the lower arm of the C- 
shaped member 21 is located at a greater distance from 
the key 43 than the upper arm of member 21, and an 
electrical pick-up means in the form of a coil 22 is fixedly 
mounted on this lower arm and is located closely adja- 
cent {o the string 18. Each of the members 21 is provided 
with a coil 22, and these coils are al! electrically con- 
nected to an amplifier and loud speaker (not shown), in 
the same way as the coils shown in U. S. Patent Num- 
ber 2,486,545. 

An elongated stop bar 23 forms an abutment means 
and is fixed to the underside of the top part of the “7 & 
porting casing 10, this bar 23 extending along almost 


- 3 
entire length of the support 10. A strip of elastic ma- 
terial such as felt or the like 24 is fixed to the bottom side 
of the bar 23. Thus, upon turning of a key 13 in a clock- 
wise direction about rod 12, as viewed in Fig. 1, the inner 
free end portion thereof will engage the top arm of the 
C-shaped member 21 and turn the latter in a counter- 
clockwise direction, as viewed in Fig. 1, until the top arm 
thereof strikes against the bar 23 so as to transmit vibra- 
tions through the member 21 and hey 13 to the string 18 
mounted on the latter. It will be scen that the coil 22 
moves with the member 21 so as to be located clase to 
the vibrating string 18 to pick up and transmit the vibra- 
tions thereof to an apparatus for changing these vibra- 
tions into an audible sound. Thus, the members 13 and 
21 form a carrier structure for the string 18 and coil 22, 
this carrier structure being movable from the rest position 
illustrated in Fig. 1 to an operating position where the 
C-shaped member 21 engages stop bar 23 to set up vi- 
brations in the string 18. 

A damping means is associated with the strings 18 for 
damping the vibrations thereof. This damping means 
takes the form of an clongated strip 25 of felt or the 
like which extends along the entire length of support 10 
beneath the strings 18. The strip 25 is carried by wire 


springs 26 which are respectively fixed to the cars liso ¢& 


as to urge the strip 25 to the position shown in Fig. 1 
where it engages the strings 18 to damp out the vibrations 
thereof when the parts resume their rest position shown 
in Fig. 1. 

A member 27 of a magnetic material is fixed to each 
of the springs 26, and an electromagnet 28 is located 
beneath each member 27, these electromagnets being 
mounted in the bottom wall of the casing 10 and being 
electrically operable, in a manner described below, by 
a pedal of the instrument. This structure forms an electro- 
magnetic means for controlling the damping means. When 
this pedal is depressed, the electromagneis 28 are cner- 


gized and attract the members 27 so as to move springs 


26 downwardly to locate the strip 25 at a position lower 
than that shown in Fig. 1. In this way, the vibration of 
strings 18 will not be damped when the electromagnets 
98 are energized, so that the vibrations of strings 18 will 
be continued to produce a long, drawn out tone. 

Fig. 2 of the drawings ‘ilustrates a different embodiment 
of a key assembly of the invention which is in all respects 
the same as that of Fig. 1 except for the features which 
are now described. As is apparent from Fig. 2, the C- 
shaped member 21 and the parts 19 and 20 associated 
therewith are eliminated. Instead, the abutment means 
in the form of stop bar 29, identical with stop bar 23, is 
located directly over the inner end portions of the elon- 
gated members or keys 30 to engage the latter and di- 
rectly set up vibrations in the same, stop bar 29 carrying 
a strip 24’ of elastic material similar to strip 24. A pair 
of plates 31 and 32 are fixed to cach of the keys 30 of the 
embodiment of Fig. 2, these piates forming a pair of string 
supporting means spaced longitudinally of member 39, 
and a string 33 is fixed at one end to piate 31, extends 
around the lower edge of plate 32, and is jointed to a 
tuning screw 34 which passes through the plate 32 and 
threadedly engages a threaded bore in the key 30 so 
that the tension of string 33 may be adjusted by turning 
of screw 34. Thus, string 33 is stretched and extends 
between the pair of supporting means 31 and 32. A coil 
38 is mounted directly on each key 30 opposite the free 
portion of string 33 located between the points thereof 
which engage the plates 31 and 32, so as to pick up the 
vibrations of the string 33 and transmit the same in the 
same way as was described above. Coil 35 thus forms 
a pick-up means carried by member 30 adjacent string : 
33, with a portion of pick-up means 35 located between 
the pair of supporting means 3$ and 32. Except for these 
features, the structure of Fig. 2 is the same as that of 
Fig. 1, and it is evident that upon depression of the key 
30, it will strike the bar 29 to produce vibrations in the 
string 33 which will be picked up by the coil 35. A damp- 
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ing or string engaging means 25°, 26’ and an electroms;- 
netic means 27’, 28° for moving this damping means, 
identical with those of Fig. 7, are associated with the 
strings 33, as shown in Fig. 2. Fig. 2 also shows the sup- 
port 10’ and the mounting means 11’, 12’ pivotally mourt- 
ing member 30 between its ends for turning movement 
about a predetermined axis. String 33 and the pair of 
supporting means 31 and 32 therefor as well as abutment 
means 29, 24° are all located on the same side of this 
axis, the abutment means being located opposite an upper 
face of member 30 adjacent an end of the latter. 

Fig. 3 of the drawings shows a different type of string 
arrangement adapted to be used with the keys 36 identical 
with key 30. According to Fig. 3, a pair of strings 37 
are each fixed at one end to a supporting means in the 
form of a plate 38 fixed to and extending from the undcr- 
side of clongated member or key 36. ‘These strings 37 
extend about the lower edge of another supporting means 
in the form of a plate 39 fixed to the end of key 36, and 
each string 37 is connected to 4 tuning screw identical 
with screw 34 of Fig. 2. A weight 40 is mounted on caca 
of the strings 37 to increase the amplitude of the vibra- 
tions thereof. Fig. 3 shows the pivotal mounting means 
36’, the pick-up means 35’, and the tuning means 34’, 
Thus, when the structure of Fig. 3 is used, in the apparatus 
of Fig. 2, for example, the vibrations picked up by th: 
coil will be the combined vibrations of two strings, and 
moreover the amplitude of these vibrations will be in- 
creased by the weights 40. It is to be understood that 
the feature of providing a plurality of strings in associa. 
tion with one key and the feature of providing a weight 
on a string are usable with the embodiments of Figs. 1 
and 2, as well as with the further embodiments of the 
invention described below. 

Fig. 4 of the drawings illustrates a further embodiment 
of a key assembly of the invention which includes an 
elongated support 41 similar to the support 10 described 
above. A number of ears 42 are fixed to the bottom wall 
of support 10 above the length thereof and carry a rod 
43 on which the keys 44 are pivotally mounted. Each 
key 44 carries at its inner end portion a cushion mem- 
ber 45. 

A number of additional ears 46 are fixed to the bottom 
wall of the support 41 and carry 2 rod 47 upon which 3 
plurality of C-shaped elongated members 48 are turn- 
ably mounted, these members 48 being equal in number 
to the number of keys 44 and being respectively aligned 
therewith. Thus elements 46 and 47 form a mounting 
means turnably mounting the elongated member 48. 
Each member 48 is provided with a tep arm having 3 
downwardly extending free pnd located in engagement 
with the cushion 45 and threadedly carrying a tuning 
screw 49. A string 56 is connected to this tuning screws 
extends about the free end of the top arm of member 43 
and is fixed to the latter after passing through hole £0 
at a point opposite this free end of the top arm thereof 
to provide string 50 with a free portion which is adapted 
to vibrate. The portions 80 and 81 of member 48 thus 
form a pair of string supporting means spaced longitudi 
nally of member 48 and located at the ends thereof 
A coil 51 forms a pick-up means carried by member 48 
and is fixed to the lower arm of each member 48 and 
located closely adjacent to the string 50 to pick up th¢ 
vibrations thereof and transmit the same fo a sound pro 
ducing apparatus, in the same way a3 was describ 
above. The support 41 carries a rest §2 which engage 
the underside of member 48 when the parts are in th4 
rest position shown in Fig. 4. 

A stop bar 53 forms an abutment mcans and is fixe 
to the underside of the top wall of support 10 and 
extends over all of the memb~rs 48, this bar 53 being 
provided with an clastic strip of felt or the like $4 alorj 
its under surface. Thus, upon depression of key 4 
the C-shaped member 48 aligned therewith turns to @ 
position shown in Fig. 5 and strikes against the stop © 
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$3 to set up vibrations in the string $0 which are picked 
up by the coil 51. 

A damping means identical with that described above 
is provided to damp out the vibrations of the strings 50. 
This damping means includes the cicngated strip 55 
of felt or the like mounted on a channel member 56 
which is carried by a number of wire springs $7 fixed to 
the cars 42 (Fig. 8). Only onc key 44 and its associated 
gtructure is shown in Fig. 8 for the sake of clarity. The 
sptings $7 urge the strip $5 to the position shown in 
Figs. 4 and 5 so that the strings 50 engage the strip 55 
when the parts are located in the position of Fig. 4 so 
gs to thereby damp out the vibrations of the strings 50. 

A number of magnetic members 58 are sespectively 
mounted on the springs 57, and a number of electro- 
magnets 59 are located in the bottom wall of support 41 
respectively beneath the members 58. Elements 58 and 
$9 form an electromagnetic means for couirolling the 
string engaging or dumping means $5—57. The coils 
of electromaznets §9 are connected to a source of clec- 
tricity through a plus 60, and the circuit of these coils in- 
cludes a switch operable by a foot pedal 62 which, 
upon being depressed, closes the switch 61 to complete 
a circuit through the electromagnets §9 which thereby 
attract the members 58 and pull the springs §7 and the 
strip 5S therewith to a position lower than that shown 
in Figs. 4 and $, so that when the parts are in the posi- 
tion of Fig. 4, the vibrations of the strings $0 will not 
be damped and the tone produced thereby will be con- 
tinued and drawn out. The parts 60—62 described 
above are associated with the electromagnets 28 of the 
embodiments of Figs. 1 and 2 to operate the same in 
exactly the sume way. 

A further embodiment of the invention is illustrated 
in Figs. 6 and 7 where the elongated support 63 carries 
ears 64 spaced along its length. Bar 74 carries an 
elastic strip 74’ of felt or the like. A rod 65 is supported 
by the ears 64, and the keys 66 are pivoted on the rod 
65, each key 66 having at its inner end a cushion mem- 
ber 67. A cushion member 68 is also provided on the 
support 63. 

A plurality of upwardly directed C-shaped members 
69 are each carried by a leaf spring 70 which is fixed 
to the inner rear face of support 63 and urges the mem- 
bers 69 to the position shown in Fig. 7 where they 
abut against the cushion 6% and maintain the keys 6% 
ia the horizontal position illustrated in Fig. 7. A string 
71 is fixed to the left fPee end of cach member 69, as 
viewed in Figs. 6 and 7, and extends across the same 
and about the opposite free end thereof where each 


- string 71 is connected to a tuning screw 72 threadedly 


engaging the member 69 and being tunable to adjust 
the tension of each string 71. 

A stationary pick-up coil 73 is mounted on the under 
surface of the top wall of support 63 in close proximity 
to the several strings 71, respectively, as is evident from 
Figs. 6 and 7. Also, a stop bar 74 is mounted on the 
underface of the top wall of support 63 opposite the right 
free end of member 69, as viewed in Figs. 6 and 7, so 
that when the key 66 is depressed, as shown in Fig. 6, 
the member 69 engages stop bar 74 to transmit vibrations 
to the string 71 which are picked up by the coil 73 and 


. transmitted to an apparatus for changing the vibrations 


to an audible sound. The coils 73 are located close 
enough to the strings 71, when the parts are in the rest 
position shown in Fig. 7, to pick up the vibrations 


. thereof after the key 66 is released. 


A number of elongated wire springs 75 ate respec- 
tively fixed to the several ears 64, two of these springs 
respectively being located at opposite ends of the row of 
C-shaped members 69 and the others of these wire springs 


_ each extending upwardly through a pair of adjacent 


% 


members 69. The several springs support an upwardly 
directed, elongated channel member 76 which extends 
almost the entire length of the support 63 and 
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which carries the felt strip 77 which engages the strings 
71 when the parts are in the position shown in Fir. 7. 

A number of magnetic numbers 78 are respectively 
mounted on the springs 75, and a number of electro- 
magnets 79 are respectively located beneath the mem- 
bers 78 to attract the latter when the electromagnets 79 
are energized so as to draw the springs 75 and the felt 
strip 77 therewith down to a position below that shown 
in Figs. 6 and 7 so that when the parts are in position of 
Fig. 7 the vibrations of the strings 71 will not be damped 
and the tone will therefore continue and be drawn out. 
The electromagnets 79 are energized by a structure iden- 
tical with the parts 60—62 of Figs. 4 and 5. Thus, the 
embodiment of Figs. 6 and 7 is capable of accomplishing 
the same results as the above-described embodiments of 
the invention, although the pick-up coils 73 remain sta- 
tionary. 

It will be secn that in all embodiments of the inven- 
tion the strings are shorter than the keys. 

In the description above and in the claims which fol- 
low, the term “string” is intended to signify a metallic 
string for musical stringed instruments. 

It will be understood that each of the elements de- 
scribed above, or two or more together, may also find 
a useful application in other types of musical instruments 
differing from the types described above. 

While the invention has been illustrated and described 
as embodied in musical stringed instruments, it is not 
intended to be limited to the details shown, since various 
modifications and structural changes may be made with- 
out departing in any way from the spirit of the present 
invention, 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by upplying current knowledge readily adapt it for var- 
ious applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac- 
teristics of the generic or specific aspects of this invention 
aad, therefore, such adaptations should and are intended 
to be comprehended within the meaning and range of 
equivalence of the following claims. 

What is claimed as new and desired to be secured by 
Letters Patent is: 

1. An electrical musical nstrument of the keyboard 
type having a plurality of k y assemblies at least one of 
which comprises an elongat: 4 member, mounting means 
mounting said member for urning movement, a pair of 
string supporting means on said member spaced longi- 
tudinally thereof, a stretched string extending between 
said pair of supporting means, abutment means adjacent 
a portion of said member spaced from said mounting 
means and adapted to be contacted by said member 
during turning movement thereof, and electrical pick- 
up means on said member adjacent said string. 

2. A musical instrument as recited in claim 1, wherein 
said abutment means is located adjacent an end portion 
of said member. 

3. A musical instrument as recited in claim 1, said in- 
strument including damping means located adjacent said 
string for damping vibration thereof. 

4. A musical instrument as recited in claim 1, wherein 


‘a portion of said pick-up means is located between said 


pair of string supporting means. 

5. A musical instrument as recited in claim 1, wherein 
a weight is carried by said string for influencing the vi- 
bration thereof. 

6. A musical instrument as recited in claim 1, said 
elongated member having upper and lower faces and 
said abutment means being directed toward one of said 
faces adjacent an end of said member. 

7. A musical instrument as recited in claim 1, wherein 
a string engaging means is located adjacent said string 
between said pair of supporting means for engaging a 
portion of the string located between said pair of sup- 


75 porting means. 
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8. A musical instrument as recited in claim 1, where- 15. A musical instrument as recited in cliim 14, where- 
in said abutment means is made at least in part of clastic in said abutment means is I*cated adjaccat an end of 
material. said key. 

9. A musical instrument as recited in claim 1. and 16. A musical instrum<.it as recited in claim 15 where- 
wherein said pick-up means is located between said pair in said abutment means is located on th. same side of 
of supporting means substantially nearer to one of said said axis as said pair of supporting means. 
pair of supportin” means than the other. ! : 

10. A musical instrument as recited in claim 1, where- References Cited in the file of this patent 
in said member is a manually operable key and has a UNITED STATES PATENTS 
front end portion capable of being turned downwardly 
by the operator in order to cause said key to approach Regen Se eens aay og Bs pe 
and engage said abutment means. 1'859.553 Crane Ma 24. 1932 

11. A musical instrument as recited in claim 10 and eye Ag ee ea a 

: ae : x 2,486,545 Alvarez Nov. 1, 1949 
wherein said key bas a pair of end faces and said mount- nate 
: / é : ; 2,486,647 Harker Nov. 1, 1949 
ing means is connected to said member between said 2 487,420 Br 
487,42 own 1949 
end faces thereof. 
Rap eee ‘ 2,510,094 Fleury 1950 § 

12. A musical instrument as recited in claim 10, where- 2. $42,271 Alvarez Feb. 20, 1951 
in said key is pivotally supported intermediate its ends. pei A ea i 

13. A musical instrument as recited in claim 1, where- FOREIGN PATENTS 
in said pair of string supporting means are respectively 2 58,850 1891 
located at the ends of said elongated mem Der. 802,799 1926 

14. A musical instrument as recited in claim J, where 860,648 . 1941 
in said member is a manually operable key and wherein 980,431 ‘ 1950 
said mounting means pivota'ly supports said key inter- | 990,405 France . 1951 
mediate its ends for turning movement avout a Pr de- * $09,259 Belgium i 1952 
termined axis, said pair of supporting means being ‘0 
cated on one side of said axis. 
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the weight in the upper portio. 3reatly contributes to the 

id action obtainable. 

it will be apparent that the entire piano may be rela- 
tively light in weight with no unduly cavy parts which 
might tend toward breakage in transit. During ship 
ment | may use 2 rod or bar of heavy paper, wood, or 
other material to hold the striking levers against move- 
ment. Such a bar, indicated by 79, is shown in broken 
fines in Fig. 7 and may extend through holes (not show 
in the ends of the case. The piano keys would be held 
depressed by any desired means in shipment. 

Although the invention has oeen particularly shown 
and described, it is contemplated that various changes 
and modifications can be made without departing from 
the scope thereof as indicated by the following claims. 

I claim: 

i. In a piano, a case, a substantially horizontal key 
member pivotally supported intermediate its ends in said 
case for timited pivotal movement, a striking lever piv- 
otally hung on the inner end of said key member and 
depending therefrom, said lever including an arm pro- 
jecting towar.! the pivota! axis of said key member from 
the pivotal «xis of the striking lever, said lever being 
relatively thin and flat and having a thin-edged striking 
head transverscly of its lower end, the lower end porfion 
of said lever being lighter in weight than the upper end 
portion, guide means in said casing for holding said lever 
in a vertical plane, and an abutment in the path of and 
engageable by the arm of said striking lever upon move- 
ment of said lever with said key member. 

2. In a piano, a case, a substantially horizontal key 
member pivectally supported intermediate its ends in said 
case for limited pivotal movement, a striking lever piv- 
otally suspended on the inner end of said key member 
and dependins therefrom, the pivotal axis of said striking 
lever on said key being offset from the longitudinal axis 
of the lever whereby the lever normally hangs at a sub- 
stantial acute angle to the vertical, said lever including 
an arm projecting toward the pivotal axis of said key 
member and away from the longitudinal axis of the 
striking lever. and an abutment in the path of and engage- 
able by the arm of said striking lever upon movement 
of said lever with said key member, said abutment being 
80 positioned that initial movement of the striking lever 
vpon movement ef said key member is in a direction such 
that the lower end of the striking lever swings downwardly 
toward the vertical. pat 

3. In a pizno, a case, an upright wall providing a plu- 
tality of fulcrum supports, a plurality of keys fulcrumed 
on said supports, means in said case limiting pivotal 
movement of said keys, a thin, substantially flat striking 
lever pivotally hung from the inner end of each key and 
having a Jateral arm, said striking levers depending from 
said keys, an abutment engageable by the arms of said 
levers upon pivotal movement of the associated keys, and 
guide means in said case fox maintaining said levers 
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within sarrow parallel planes, said means comprising a 
slotted shelf below the inner end portions of said ‘cys 
receiving said levers and upright walls on said shelf 
between said slots. 

4. In a pian, a case, a plurality of subs’ > tially hori- 
zental key members, a plurality of striking Severs piv- 
otally suspended from the inner ends of the key members 
respectively, and wall means in said case defining guide 
slots for receiving said striking levers and maintaining 
them substantially parallel, said slots each being substan- 
tially wider than the thickness of the body of the indi- 
vidual fevers, said levers having elongated convex bearing 
surfaces on their sides in the region of said slots for 
guiding the levers in said slots. 

S. In a piano having a substantially horizontal key 
member mcunted for limited pivotal movement about a 
horizontal axis intermediate its ends and having a striking 
lever abutment adjacent the inner end of said key mem- 
ber, the combination therewith of a striking lever com- 
prising a thin, sheet-like body having an upper section 
formed to provide a downwardly facing notch at one side 
and an arm extending laterally of the notch, said lever 
being hung on the inner end of said key member by 
means of said notch with said arm positioned below said 
striking lever ubutment, said striking lever body hav- 
ing a lower section termir ting in a thin-edged, trans- 
versely extending striking head facing in a direction Iat- 
erally opposite said arm, said lower section of said body 
being lighter than said upper section, said striking lever 
normally hanging from said notch substantially inclined 
with the lower end of the body relatively retracted. 
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~ e 
and 49. The configuration of the key ay a whole, of 
course, will conform to one of the three types previously 
described, that is, it will cither be an L-shaped hey, a 
T-shaped key, or a reversely L-shaped key. ‘ 

The keys are mounted of fulcrumed on the fulcrum 
wall sections 30 and the side wally 48 and 49 of the 
keys are received in the slots 31. The lower edges of 
the side walls are inclined upwardly ay best shown in 
Figs. 3 and 7. The side walls rest on a vertical support- 
ing wall $1 which is formed as part of 1 rearwardly ex- 
tending shelf $2 in the lower part of the case and serves 
to limit downward movement of the inner ends of the 
keys. The upper part of the stop wall $1 is covered 


with a strip 53 of a yiclduble rubber-tthe material to , 


provide a cushioning means for the keys. 

Each key at its inner end is provided with a cross 
member 55 which may preferably be rounded or circular 
in cross section to support a striking lever, generally in- 
dicated by numeral $7. The striking levers are provided 
with a notch 58 which receives 2 pin-like cross mem: 
ber $5 of the key, each lever being provided with an 
arm $9 formed to project toward the outer end of the 
key and be received within the hole 42 therein. 

As shown in Fig. 10, the black keys 36 are of the 
same width throughout, having an clevated front fingez 
portion 6€, These keys also have the fulcrum bearing, 
indicated by 43a, the pin-like cross member 58a, and 
the hole 425. 

Each striking lever is preferably relatively light in 
weight and may be made of thin sheet metal or formed 
of plastic or other suitable material. The levers cach 
comprise a wider upper section 61 which tapers to a 
relatively narrow lower end portion 62. A striking head 
63 is formed at the lower end as by a portion of the 
material extending at right angles to the tbody of the 
member. The previously mentioned arm 59 extends lak 


erally of the main portion of the upper section 61 some- 
what below the notch. To provide greater bearing area, 
the upper edge $9’ of the arm may be turned as shown. 

In order to guide the striking levers and maintain them 
parallel the shelf 52 is slotted at 65 to receive the levers 
and each lever is provided with suitable corrugations 66 


to act as bearings in the slot. One corrugation, 66’, 
extends to the lower end of the lever to form a strengthen- 
ing rib. The shelf 52 is also provided with a plurality 
of vertical guide walls 68 between which the upper ends 
of the striking levers extend, The striking levers are pro- 
vided with horizoi:al!; disposed corrugations 69 in the 
region of these w.!is «2 act as bearings. 


The striking levers are thus guided to be maintained ° 


in parallel planes independently of the key members. 
Hence the key members can be moved laterally some- 
what without causing any misalignment of the striking 
levers. Also, by using relatively wide guide slots with 
guide corrugations on the levers, assembly and manu- 
facture are facilitated and friction is reduced. Each of 
the striking levers is suspended and normally hangs io 
the position shown in Figs. 3 and 13 by reason of the 
the fact that it is pivotally supported or hung at a point 
offset from its longitudinal axis. Above the striking levers 
there is provided a vertical wall 70 which may be formed 
as a part of the upper part 11 of the case. This wall is 
provided with a resilient edging strip 71 of rubber or 
rubber-like material, and the wall acts as an abutment 
for the upper edges of the arms 59 of the striking levers. 
This wall 70—71 also acts as a stop for limiting move- 
ment of the keys. 

In the rear portion of the case is mounted a sounding 
‘board 74 which supports a sound-producing element 75. 
If the case is of a so-called plastic, | prefer to use a metal 
sounding board to distribute the weight of the element 
‘98 over a large part of the case. This element may 
be a music comb having a base 76, secured to the sound- 
ing board by rivets 77, and a plurality of elongated 
vibrators 78 which are firmly mounted in the base and 


free at their other ends. These vibrators may be made 
of music wire and slightly curved as shown to provide 
clearance between them and the sound ng board for vi- 
brating. This curve may be the natur il curve of wire 
from coils, the amount of curvature be ng controlled by' 
the diameter of the coils supplied by the wire mann 
facturer. The longer vibrators may hove bent ends 78° 
so that the case necd not be made urduly high to ac- 
commodate them. The sounding boar! is shown as ite 
cluding a lower apertured wall section 22 which serve 
as a bottom wall for the case. 

Heretofore, in toy pianos employing vibrators fixed af 
one end and free at the other, it hax been necessary 
to utilize relatively large, heavy vibrat ors which had ta 
be reduced in cross section adjacent ty the member i 
which they were anchored in order to permit them te 
vibrate satisfactorily on a desired partic:!. The vibrator 
were thus weakened near their point of mounting an 
consequently subject to breakage. Also, they were rela 
tively expensive and difficult to tunc. 

I find that by employing high velocity striking lever 
of relatively light weight with small arca of contact witt 
the vibrators and striking the vibrators at the right poin 
I can use relatively light-weight, thin vit rators of unifor 
cross section throughout their length. A» indicated abov 
the vibrators may be made of music wire and I hav 


found that a wire having a diameter ci .043 inch give, 


excellent results if it is struck at a pcint about 26.8% 
of its iength from the anchored end. This appears t 


cause the vibrators to vibrate chiefly in two sections, off 


so-called “partials,” giving a good tone. While the poi 
defined appears to give best results, the striking point ma 
be varied somewhat fo each side witht ut producing u 
satisfactory results. 

To enable the use of striking levers of the same lengt 
since the vibrators vary in length, increasing in lengt 
from one end to the other, I mount the comb with th 
base thereof inclined as shown in Fig.'!. This results i 
the desired striking points of the vibrators being dispose’ 
substantially in level alignment. 

Ancther feature of the invention is the fact that th 
pivotal connection or fulcrum mounting of the striki 
levers on the inner ends of the keys ‘the long beari 
surface SL extending across the keys) permits the stri 
ing levers to be equally spaced withou: the necessity g 
having the inner ends of the keys centrally aligned wi 
the striking levers. The spacing of the keys is th 
somewhat independent of the spacin: of the striki 
levers. An advantage of this is that the crowding q 
keys in the three black key groups, due to hating on 
three types of white keys, docs not require a simil 
crowding of the striking levers, as fle spacing of U 
levers is even, while that of the keys is uneven. Ia 
thus enabled to use merely three tyres of white ke 
(35L, 35T and 35R previously descrited) although 
professional-type pianos it is customary to Use seven typ 
of white keys. Also, by having equally spaced strikit 
levers, the levers may have wider striking heads a 
more space in which to operate and yct all be the sam 

In the operation of the device, when a key is stru 
and depressed, as shown in Figs. 7 and 14, the inner end 4 
the key rises, carrying the striking lever upw ardly with 
Since the abutment wal] 70—7i engages the upper surla 


_ 59° of the arm 59 on the uppe: end of the striking leve 


the upward movement of the int.cr end of the key cau 


the striking lever fo turn about its pivo’ il axis of susps , 


sion and, as a result. the lower end of the striking les 
is rapidly propelled toward and agatast its associat 
vibrator, as shown by the broken-line position of Fig. 
The movement of the key is limited by the abutme' 
70—71. After striking its assocated vibrator, the stri 
ing lever bounces off the vibrator and hangs in the pog 
tion in which it is shown in Figs. 7 and 14 until the hi 
is returned to its original position. the fact that © 
striking levers are rclatively light in werght with most 
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TOY PIANO 
‘Theodore R. Duncan, North Hollywood, Calif. 
Application May 11, 1950, Serial No. 161,460 
§ Claims. (Ci. 84—404) 


This invention has to do in a general way with pianos 
and particularly with small toy pianos. — 

Lam aware that there are several dilierent types of toy 

ianos on the snarket, but those with which I am familias 
are relatively heavy, expensive to manufacture, and give 
very poor musical tone. One particular objection to such 
pianos is the fact that the music-producing elements are 
extremely heavy and clumsy, requiring a strong, heavy 
Breakaze in shipment is common, and this ulti- 
mately adds to the cost of the pianos. Another fault with 
presently manufactured toy pianes is the fact that the 
“action” therevf is slow, making it impossible to rapidly 
repeat the sam- note. A further disadvantage is that the 
commonly employed clapper-type of striking means per- 
mits no expre-sion in the music, and the sound of the 
music is often partially drowned out by the scraping and 
clanking sound of the action. 

Therefore it is an object of my invention to provide 3 
novel, improve toy piano whica: does not have the above- 
noted disadvantages of toy pianos presently manufactured. 

A particular object of the invention is to provide a 
relatively small and light-weight toy piano which can be 
manufactured cheap]; i : 

Amother particular cviect of the invention is to provide 
a toy piano, which, compared to known toy pianos, has 
improved musical tone, quicter, more efficient and more 
responsive action, and is lighter in weight and more com- 


ct. 

hao object is to provide a toy piano, which, as an 
has a minimum number of parts 
easily assembled by unskilled persons, embodies a min- 
imein of materials, utilizes the lowest cost materials suit- 
able for each part, and which is easy to package and, 
though lighter in weight than those herctofore manufac- 
tured, is relatively stronger and less subject to breakage 
in shipment 

A further cdject is to produce a toy piano which has, 
in miniature, a quality of tone more like that of a true 
pianoforte. 

A still further object is to provide improved means for 
strikicg the vibrators which avoids all individual felting 
and yet which will operate more silently and efficiently 
than known striking means. 

A further object is to provide a unit tone-producing 
member of relatively light weight and improved design 
with a substantially straight, or level striking point. 

A further odject is to provide improved means for dis- 
tributing the weight of the sousid-producing member over 
a large arca or portion of the case. 

A particular object of this invention is to provide im- 
proved and simplified means for multiplying the velocity 
of the striking means in toy pianos, such devices, due to 
complexity and high cost of manufacture, having hereto- 
fore been used only on expensive professional pisnos. 
In this connection it is an object to provide an ideally 
counterbalanced striking lever. 

Another object is to provide a means for employing 
vibrators of uniform cross section fixed at one eod and 
free at the other. : 
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These and other objects will be apparent from the draw- 
ings and the following description thercof. 

Referring to the drawings, which are for illustrative pur- 

only: 

Fig. 1 is a front clevational view, partly broken away, 
of a toy piano embodying the invention; 

Fig. 2 is a plan view of the device of Fig. !, the view 
being partly broken away to show portions in sections, 

Fig. 3 is an enlarged sectional view on line 3—3 of 
Fig. 1; 

Fig. 4 is a fragmentary section on line 4—4 of Fig. 3; 

Fig. 5 is a section on line 5—5 of Fig. 3: 

Fig. 6 is a fragmentary sectional view on line 6—-6 of 


” Fig. 3; 


Fig. 7 is a fragmentary sectional view in ‘he same plane 
as Fig. 3 showing the parts with the hey depressed; 

Fig. 8 is a section on line 8—$ of Fig. 7; 

Fig. 9 is a perspective view, partly broken away, 
white key member shown inverted, 

Fig. 10 is a perspective view, partly broken 
black key member, 

Fig. 11 is an edge view of the front of a striking lever; 

Fig. 12 is an enlarged sectional view on line 12—12 of 
Fig. 7; 

Fig. 13 is an enlarged fragmentary view of the upper 
end of the striking lever in the plane and position of Fig. 
3; and 

Fig. 14 is an enlarged fragmentary view of the upper 
end of the striking lever in the plane and position of 
Fig. 7. 

More particularly describing the invention, in the draw- 
ings I show a piano of the spinet type which has a case 
which may be conveniently: formed in two parts of plastic 
or other suitable material, The upper part is indicated 
by numeral 11 and the lower part by numeral 12. The 
upper part includes a top wall which is formed to provide 
an upper flat top section 14, an inclined section 15, a 
ledge 16, and a depending front wall flange 17, the lower 
edge of which is covered with a strip of a resilient or 
rubber-like material 13 for a purpose to be described. 
The upper part also includes end walls 20. The end 
walls extend forwardly of the farge wall 17 on each side 
aad terminate in a key-enclosing front wall 21. ; 

The lower part of the cause includes a front wall 23 
and a forwardly extending key space defining wall 24. 
The lower part of the case is also formed to provide legs 
26 and parts 27 between the legs and the front wall 92. 

The front wall 23 of the lower part of the case extends 
upwardly above wall 24 and ‘eyminates in a plurality 
of fulcrum sections 30 which, as shown in Fig. 4, are de- 
fined by slots 31 in the wall. These fulcrum sections 
may be tapered or beveled at 32 to form a sharp edge 
as shown. The upper part of the wall 23, the forward 
extending wall 24, and the front wall 21 of the upper 
part of the case cooperate to define a key space 34 for 
reception of the outer ends of piano keys 35 and 36. 

As in conven‘ional pianos both long, or white keys, 35 
and short, or black keys, 26 are provided. When viewed 
in plan the exposed portions of the white keys are con- 
ventionaily <haped, that is, they are slightly L-shaped 
as the key 25L, slightly T-shaped as the hey 335T, or 
slightly reversely L-shaped as the key 35R, the keys 
be 1g arranged as found on a conventional keyboard but 
being fewer in number. 

The white keys each are in the form of an elongated 
box-like structure, Referring to Fig. 9, a typical white 
key comprises a top wall 41, which is provided with an 
aperture or opening 42 at the inner end of the key. On 
the under surface of the top wall a bearing element 43 
is formed at the svint where the key is to be fulcrumed 


of a 
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70 on one of the sectwns 38. Each key is provided with 


sige walls such as those shown at 44, 45, 46, 47, 48, 
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My invention relates to musical toys of that 41, the rod 4G can be moved down against the 
type which produces a melody or a series of dif- pressure of a spring 49 which has a lower end 
ferent tones by strokes hitting differently tuned affixed to a projection 59 of the rod 4§ and has 
bars or sounding elements. an upper end affixed to the block 45. 

Objects of my invention are to produce tremo- The rod 46 forms a part of a mechanism which 
lant tones or tones comprising a plurality of in- transforms _the vertical movement of the handle. 


dividual sound impulses following each other into a rotary movement comprising sevéral turns 
quickly, to produce each plurailty of impulses or during one stroke of the handle. The rod 46 has 
each tremolant tone by one stroke of the player's a lower end passing slidably through an opening 
hand or finger, to create Joud, clear and ringing in the bottom of a U-shaped frame 5! which ts 
sounds overlapping in one tone, and thereby to affixed to the lower side of the block 45. A shaft 
provide a novel toy having a particularly pleasant §2 carrying a pinicn 53 anda toothed wheel 54 is 
musical effect. rotatably journalled in the elongated vertically 
Other objects are to produce this effect with extending slots formed in opposite side portions 
@ toy that can be easily played by a child, and to of the frame §!. A shaft $5 carrying a pinion 56 
provide the toy with a mechanism which pro- is disposed below and parallel to the shaft 52 
duces the tremolant nature of the tones auto- and has the opposite ends thereof journalied in 
matically whenever the player strikes a tone. the side portions of the frame 51. A part of the 
Further objects are to achieve these results rod 46 which is positioned within the frame 5! 
with simple and inexpensive means, and to pro- is provided with teeth whereby the rod consti- 
vide a novel musical toy that can be manufac- tutes a rack meshing with the pinion §3. Initial 
tured easily and quickly. downward movement of the rod 46 effects similar 
Stil] other objects and advantages will appear downward movement of the shaft §2 until the 
from the following descr otion of an exemplify- latter reache: the bottom of the slots. In this 
ing embodiment of my invention, from the ap- position of the shaft 62, the toothed wheel $4 
pended claims and from the accompanying draw- meshes with the pinion 56 on the shaft $5. Fur- 
{ng in which: ther downward movement of the rod 46 causes, 
Fig. 1 shows a top view of an illustrative em- rotation of the pinion £3, the wheel 54, and the 
bodiment, a portion of the cover being broken pinion 66 for rotating the shaft $5. 
off. ' An arm $7 has a center affixed to the shaft 
Fig. 2 shows a cross-section taken along the -§8. and has ends carrying loosely connected strik-— 
line 2—2 in Fig. 1. ; ing members 58. “For éxamplé, the members so 
Fig. 3 shows a cross-section of a broken off may _be Washer-like rings, and the arm $T may 
part of the latter embodiment, said cross-section form an elongated loop passing through the rings 
being taken along the line 3—3 in Fig. 1. 68 with clearance. When the members 58 rotate 
The embodiment shown in Fics. 1 to 3 com- with the arm 57 and the shaft §5, the centrifugal 
prises one striking device _shiftable relative to force moves the members radially to tretr most, 
several toné “pars whereby the same “striking utward positions. 
member may hit any one of a row of differently The plane in which the members 58 rotite is 
tuned tone bars. This arrangement makes the 49 vertical and preferably parallel to the siot 44. 
‘embodiment similar to a xylophone. Tone bars 59 are arranged in a row which extends 
A casing 44 may have openings 42 for the es- in the direction of the slot 44 and are substan- 
cape of sound waves and has a cover 43 provided tially horizontally positioned at a level so far 
with a slot 44. A block 45 of I-shaped cross- above the shaft 55 that each tone bar reaches in 
section is slidable along the slot 44 and has an : the upp2r part of the members” rotary paths_ 
opening through which a rod 46 passes. The up- when the shaft 55 [s pos'tioned. vertically under 
per end of the rod 46 is affixed to a handle or thé respective tone bar £8, The shaft $5 can be 
knob 41. By horjzantal movement of the handle moved into position under any of the tone bars 
41, the block 45 can be shifted from one to an- by shifting the handle 41 and thereby the block 
other of a plurality of positions which are indi- 45 tocether with the entire striking mechanism 
cated by suitable indicia, for example, by lincs in the manner described before. 
48 extending perpendicularly to the slot 44 on In the mentioned position of rest, the tone bars 
the top surface of the cover 43. 69 are supported by walls Gt crossing the in- 
The rod 46 passes vertically slidably throurh terior of the casing 4f in directions parailel to 
tus block 45. By vertical movement of the handle 66 the slot «4. ‘The tane bars age, yep No mays er 
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wardly under the impact of the members 88 and 
are guided in this upward movement by headed 
naile 62 driven into the top surfaces of the walls 
6{ and passing through openin:s in the bars. 
The tone bars drop to the supported position im- 
mediately after the passase o! a striking mem- 
ber. The top surfaces of the walls 64 may be 
covered with cushioning layers 63. Other cush- 
foning layers 64 may extend under the heads of 
the nails 62. The nails pass throuch the Jayers 

63 and 64. 

The handle 417 serves two purposes. By hori- 
zontal movement of the handle, the striking 
mechanism is brought into proper position rela- 
tively to any desired tone bar. By vertical move- 
ment downwardly, this tone bar is struck. When 
the rod 46 is depressed and subsequently released, 
the spring 49 will urge the rod 45 towards the 
original elevated position thereos. Unward move- 
ment of the rod 46, meshing with the pinion 53 
on the shaft 52, wili effect upward movement of 
the latter within the e‘ongated slots and thereby 
disengage the whee! 54 from the pinion §§ to per- 
mit free-wheeling of the shaft 55. Therefore, 
the rod 46 will only drive the shaft 55 during the 
downward movement of the former. Hence any 
desired sequence of tones can be produced by 
simple movements of one hanc. 

I desire it understocd that my invention is not 
confined to the particular embodiments shown 
and de:cribed, the same being merety illustrative, 
and that my invention may be carried ovt in 
other ways without ceparting from the spirit of 
my invention as it is obvious ‘° it the particular 
embodiments shown and desc: ited are only & 
few of the many that may be employed to attain 
the objects of my invention. 

Havir.g described t':e nature of my invention, 
what I claim anc desire to protect by Letters 
Patent is: : 

1. Ina musical toy, a horizontally disposed ro- 
tatable shaft, a striting member on said shaft, 
striking elemznts carried by the opposite ends of 
said member end de‘ining a circv'ar closed path 
when said shaft is rotated, a vertically tnovable 
tone bar extcnding into said circular clo-ed path, 
when in lowermost position for contact with said 
striking elemcats and movahle upwardly out of 
said path. and meens rotating said shaft in one 
direction so as to efiecct striking of said elements 
against said tone bar [rom 4clov’. 

2. Ina musical toy, a rotatably mounted strik- 
ing mcmber heving striking elements on the op- 
posite ends describing 2 clesed circular path 
when said member is rotated, and operating 
means for rotating said member including a 
pinion fixedly connected to said member, a ro- 
tatable gear means mounted for axial movement 
relative to the axis of rotation of said pinion, 
linearly movable means meshing with said gear 
means and adapted, when moved in one direc- 
tion, to mesh said cear means with said pinion 
and to effect the rotation of said gear means, 
spring means constantly urging said linearly mov-~- 
able means in the direction opposed to said one 
direction for disengacing said gear meins from 
said pinion, and a tone bar supported in a posi- 
tfon where said bar reaches into said closed circu- 
lar path. 

_ 3. Ina musical toy, 8 rotatably mounted strik- 
ing member having striking elements on the op- 
posite ends describing a closed circular path 
when said member ts rotated, a tone bar sup- 
ported in a position where said bar reaches into 
said closed circular path, and operating means 
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for rotating sald striking member including @ 
linearly movable member and gear means inter- 
posed between said linearly movable member and 
said striking member, said gear means constantly 
engaging said lnearly movable member and cn- 
gaging said striking member only when said 
linearly movable member !s moved in a selected 
direction. 

4. In a musical toy, a substantially horizon- 
tally disposed tone bar mounted for limited ver- 
tical movement, a striking member rotatable 
about a horizontal axis and having striking ele- 
ments on the opposite ends thereof describing 4 
closed circular path when said member fs rotated, 
said tone bar in the lowermost position thereof 
extending into said circular path adjacent the 
top portion of said path and movable vertically 
out of said path, and operating means for rotat- 
ing said striking member in a direction so that 
said striking elements strike against said tone 
bar from below, said operating means including 
a linearly movable member and gear means mesh- 
ing with said linearly movable member and en- 
gaging said striking member only when said 
linearly movable member is moved in one dircc- 
tion to thereby cffect rotation ©’ said striking 
member in said above mentionea direction, 

5. In a musical toy, the combination accord- 
ing to claim 3, wherein said gear means includes 
a pinion fixed relative to said striking member, 
a rotatable toothed wheel fixed toa shaft extend- 
ing parallel to the axis of rotation of said pinion 
and movable radially thereof in a plane parallel 
to the line of movement of said linearly moveble 
member, a second pinion fixed to said toothed 
wheel, a gear ~.’* formed on said tinearly mov- 
able member 1° ng with said secone pinion, 
and spring mear onnected to said linearly mov- 
able member constantly urging the latter in a 
direction away from the axis of rotation of said 
first pinion, said toothed wheel meshing with said 
first pinion when said linearly movabie member 
is moved against the force exerted by said spring 
means thereby rotating said striking member and 
being disengaged from said first pinion when said 
linearly movable member is moved in said direc- 
tion urge@ by said spring means to thereby per- 
mit free wheeling of said striking member. 

6. In a musical toy having a housing, a frame 
extending into said housing and slidably carried 
by the latter for movement therealong, a hori- 
zontally disposed shaft rotatably mounted in said 
frame, a striking member on said shaft, striking 
elements carried by the opposite ends of said 
member and defining a circular closed path when 
said shaft is rotated, a plurality of vertically mov- 
able tone bars in said housing dispesed at right 
angles to the direction of movement of said frame, 
each of said tone bars extending into said circue 
lar closed path when in lowermost position and 
in registry with said frame and movable upwardly 
out of said path, and means carried by said frame 
rotating said shaft in one direction so as to effect 
striking of said elements against a selected one 
of said tone bars from below. 

71. In a musical toy, a supporting structure, a 
frame slidable along said structure, a rotatably 
arranged striking clement, operating means car- 
ried by sald frame for carrying and rotating said 
element in a closed circular path, a plurality of 
tone-elements, disposed across the sliding direc- 
tion of said frame, being supported in positions 
where each tone-clement, when, in registry with 
said frame, reaches 1.0 said path whereby the 


16 tone-element is struck by said striking element, 


* 
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eS 


cas 
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and being movable in the direction of said strokes 
out of said path. 

8. In a musical toy, a supporting structure, 8 
frame slidable along said structure, a rotatably 
arranged striking element, operating means Car- 
ried by said frame for carrying and rotating said 
element during each single operation in a closed 
circular path, a plurality of tone-elements dis- 
posed across the sliding direction of said frame, 
being supported in positions where each tone- 
element, when in registry with said frame, 
reaches into said path whereby the tone-element 
4g struck.by said striking element, and being 
movable in the direction of said strokes out of 
said path. 

9. In a musical toy, a supporting structure, a 
frame slidable along said structure, & member 
rotatably connected to said frame and having an 
eccentric end, a striking element loosely con- 
nected to said end, operating means carried by 
said frame for rotating said member with said 
element in a closed circular path, a plurality of 
tone-clements, disposed across the sliding direc- 
tlor. of said frame, being supported in position 


\ g.661,148 
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15 


20 


where each tone-element, when in registry with 
said frame, reaches into the path of said striking 
element whereby the tone-element is struck by 
said striking element, and being movable in the 
direction of said strokes out of said path. 
HARRY ZIMMERMAN. 
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The present invention relates to improvements 
jp stringed instruments, particwarly pianos, 
gand pianos and the like, and is substantially 
characterized by an endless band driven by an 
dectric motor and arranged, in the proximity of 
the strings of the instrument and approximately 
at right angles to their longitudinal direction, 
sgainst which band every string is adapted to be 
prought, during the running of the band, by 
means of maniially operable keys. The endless 
band is prefer:bly mounted in a twisted condi- 
(fon, for instance along a felt bedding, in a man- 
per such that the band is enabled for a certain 
jength the. eof to actuate some of the strings all 
ever its wiu.a, and for another length to actuate 
ther strings only by an edge portion ofthe band, 
all of the strin: s of the instrument being opera- 
ble, however, by one and the same band. The 
endless band may consist of plastic material, and 


one end of each string may be operable by the ° 


depression of an ordinary key and by means of 
espring, which is retracted to an initial position, 
then the key is no longer depressed. The speed 
of the driving motor for the endless band is con- 


trollable by mei.ns of a brake member or a pedal ° 


@ the like actuating the control of the motor 
current, 
The accompanying drawing illustrates a form 


; @ embodiment of the invention. ; 
;; Fig. 1 is a top plan view of a grand piano, the * 


+" lid of which is removed, and which has incor- 
: ferated therein an embodiment of the invention. 
Fig. 2 is a vertical sectiow to a larger scale of a 


detail of the grand pisno with a string and a key, . 


- &ad Pig. 3 represents a vertical section of a grand 
tlano with the key thereof in de: “essed position. 
: In the various figures, { designates a grand 
"+ Bano, 2 the key, 3 and 4 strings in the bass 
i laves and the treble respectively, and § denotes 
endless plastic band disposed at right angles 
> & the longitudinal direction of the strings and 
adapted to be driven by an electric motor 6, szid 
: baad running over two guide whcels 7 and 8, the 
&es of which are not parallel but disposed ob- 
‘quely relatively to each other in such manner 
Cat the band is twisted to a certain extent, so 
= list in the example of embodiment shown the 
|. ‘aad § runs parallel to and somewhat underneath 
te the ttrinas fey the bass ociares (Pig. 2) gver ite 
Mire width, when the strings are not actuated, 
Whereas ‘in the treble (Fig.. 2) the band ap- 
aches the strings with an edge portion of the 
tind. The band § preferably rests on a station- 
Sy felt bedding 11. Each key 2 is coupied to @ 35 


On 


slide ©. which is adapted to be displaced upwardly 
into an initial position b, means of a crawspring 
{2 and to be depressed by the key, said slide hav- 
ing the one end of a string 3 (4) sccured thereto. 
Through the depression of the key 2 a string is 
brought into contact"with the endless band 
which in arise or sci'ves aS @ bow on A string, 


violin tone and an pea thi pate. hae Vhe 
speed of the band 5 is controllable by means of 
a braking member 10. By means of arrange- 
ments (not shown) a resinous substance or the 
like may be applied to the band 5. In place of 
the braking member {0, a pedal contrivance may 
be rnade use of, and if desired the :notor current 
may of course be varied by ineans of an adjust- 
able resistance. The arrangement according to 
the invention may be disconnectible, so that a 
piano or the like can be used in the ordinary 
manner. 

Obviously, the details above described may also 
be constructed in other ways, without departing 
from the principle of the invention. 

Having thus described the invention, what is 


‘claimed as new and desired to be secured by 


Letters Patent, is: 

1. In an instrument equipped with strings: a 
power driven endless bow-band arranged in the 
proximity of saiu strings and at right angles to 
the longitudinal direction of the latter, means 
for reciprocably moving each ef seid strings to 
and from said band, a pair of rollers arranged 
below said strings and rotatable about axes ex- 
tending obliquely with respect to each other, 
whereby said endless band is guided over said 
rollers in twisted position, and stationary pad 
means for supporting said band between said 
rollers, a nvedctermined length of said twisted 
band being adapted to actuate some of said 
strings, another lehgth of said t.visted band being 
arranged to present an edge portion thereof for 
coaction with other of said strings. 

2. In an instrument according to claim 1, 
wherein said means for reciprocably moving cach 


of said strings include a respective Key and a 


slide member connected therewith, and means 
resiliently supporting epe cnd of each string by 


tha resnectiva elida menibor. 


vee owe gee 


3. In an instrument equipped with strings; a 
power driven endiess bow-band arranged in the 
proximity of said strings and at right angles to 
the ipnasuiion direction of the latter, means 
or reciprucatly moving each Of salG strings to 
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and ar said band, means for guiding said end- REFERENCES CITED 

less band below said strings partly in parallel 

and partly in overedge position to said strings, Pi ot aug are of record {: 
whereby some of said strings may be brought . 

in contact with the parallel portion of said end- g UNITED STATES PATENTS 
less band, whereas other strings are adapted for Number Name Dat 
contact with the edge portion of said band. 653,135 Clark —----~ July 3, 
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a Nght device in eald casing adjacent to the reflector and | ment overlapping those of the lower compartmeot. an air 
adjacent to the lene, a second lamp in said casing adjacent | tight cover removably carried by salu vppet compartment, 
a walled alr compartment ‘ormed tn eald upper compart: 
ment, a poo carried by said upper compartment with fte 
rim resting upon the sald air compartment and Its bot- 
tom separating said upper and lower compartmerts, «ald 
pan scrving as a container for a refrigerant material, a 
drain for said pan, and trays removably carried by satd 
lower compartment. , 
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1,293,722. XYLOPIHONE. nN CLau FACAY 
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1,203,720. ELECTRIC REGULATION. Jonny L. Creve- 
Ltxno, New York, N. Y., assignor to Safety Car Heating 
and Lighting Company, a Corporation of New Jersey. 
Filed Feb. 16, 1912, Scrial No. 678,073. Renewed July 
6, 1918. Serial No. 243,706. 14 Claims. (Cl, 171—313.) 
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A xylophone including a group of sound prodacing 
bars; a group of resonator elements for eald bars; and 
mechanism for adjusting one of sald groups toward and 
from the other transversely of the bars. * 


1. The combination with a storage battery and a gen- 
erator, of means for regulating the generator, operating 
means for controlling said regulating means responsive to 
voltage fluctuations, operating means for controlling said LT 
regulating means responsive to current fluctuations and | 1993,723. XYLOPHONE. Jerrerson Craupe Deacay, 
means responsive to the current through the battery for Chicago, Il. Filed Oct. 24, 3917. Serial No. 199,272. 
rendering one of sald operating means operative and the 1 Claim. (Cl. 84—31.) 
other inoperative. 

3. The combination with a storage battery and a gen- 
erator, of means for regulating the generator, operating 
means for the regulating means responsive to voltage fluc- 
tuations, operating means for the regulating means re- 
eponsive to current Guctuations and means whereby the 
current supplied by the generator to the battery deter- 
mines which of said operating means shall reguinte the 
generator. 

2. The combination with @ storage battery and a gen- 
erator, of means for regulating the generator, controlling 
means therefor comprising a coil responsive to voltage 
fluctuations and a coil responsive to current fluctuations 
and automatic means responsive to current fuctuations 
through the battery for controlling the operation of said 
coils. 

11. The consination with a storage battery and a gen- 
erator, of a regulator for the generator comprising op- 
erating means coniprehending @ coil in shunt to said gen- 
erator, a coil in series with said generator and battery and shutters, o 
means for controlling the operativeness of said coils re- ee tee 
sponsive to battery current fluctuations. ; 1,293,724. PERCUSSION MUSICAL INSTRUMENT. 

emit nen Jerrexsox CLaupe Descax, Chicago, lit. Filed Oct. 24, 
1917. Serial No. 198,273. 6 Claims. (CL 116—1.) | 


A xylopbone having & resonator for each of o plurality 
of bars of the xylophone; 3 shutter interposed between 
each of said bars and the resonator pertaining thereto, 
said shutters being mounted to swing across the resona- 
tors; and mechanism for simultaneously swinging said 


1,293,721. DRY-COOLING APPARATUS. Rozert E. 
Davis, Oak Park, I Filed May 3, 1917. Serial No. 
166,180. 2 Claims. (Cl. G2—46.) 


1. A masical instrument having a plurality of sound 
1. In dry cooling apparatus, 4 case comprising an upper | produciny; bare, and hammers, one for each of ibe bara, 
and a lower compartment, the sides of the upper compart- | mounted for free swinging morement, In combination with 
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My present invention relates to musical instru- 
ments and more particularly to electrical instru- 
ments of the piano type. 

it is an object of my present invencion to pro- 
vide an electrical musical instrument which is ex- 

* tremely simple in construction and neverthelers, 
. has a touch which is very similar to the one of 
a plano of usual type. Also the music obtained 
from an electrical musical instrument of this 
is very similar in tonal quatity to the music 

» pbtainable with a conventional mechanical piano, 

It is a further object of my present invention 
to provide a musical instrument of the above 
type which is equipped with a conventional key- 
teard and pedals adapted to be operated like 
these of a conventional piano. 

with the above objects in view, my present in- 
yention mainly consists of an electrical musical 
like instrument comprising in combination a se- 
ries of vibration creating units each of which con- 
sists of a magnetized steel reed, a turnable hold- 
inz member to which this magnetized steel reed 

{3 secured so as to be adapted to vibrate relative 
‘to this holding member, and a stop member ar- 


_ ranted so as to be adapted to stop turning of the .- 


holding member after the same has been turned 
by said operating member. 

An electrical musical instrument of the type 
proposed above comprises in addition to the de- 


. geribed vibration creating units an electric vibra- « 


~ on pick-up errangementearranged so tat the 
reeds secured to the holding members are turn- 

«able between two positions in one of which they 

gre near to the pick-up arrangement, and in the 
ether of which tivey are farther therefrom, 


“ ous tones are preferably obtained by making the 
_tecds of different lengths. When an operating 
-“ member is moved the corresponding holding 
. Member will turn until it abuts against the stop 
facmber; thus, this stop member will abruptly 
“ terminate turning movement of the holding 
‘member thereby causing vibration of the reed se- 
_ tured to the same. Such vibration of the reed 
till be picked up by the electrical vibration pick- 
&p arrangement and transformed in well-known 
way into sound vibrations which are transmitted 
then by a loud speaker of conventional tyne. 
In accordance with a preferred embodiment of 
.SY present invention, an electrical piano em- 


, bodging the-above described elements and fea- : 


_ ‘ares comprises a common electric vibration pick- 
‘2 arrangement and a series of vibration creat- 
+ 429 units; each of these vibration creating units 
Comprises a piano key consisting of an outer op- 


“ ‘tadng key portion and an inner supporting key 


, 7S:ton, @ vibratable magnetized steel reed se- 
« Sid to this inner supporting key portion at the 
. “2et end thereof in such a manner as to enable 


~ 
Ee 


o 
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pivoting means turnably supporting all piano 
keys so that each of them is turnable between 
inoperative position in which the reed secured to 
the key is relatively far from the common pick- 
up arrangement and operative position in which 
the reed is relatively near to the common pick- 
up arrangement within the pick-up sphere of the 
same, and a common slightly resilient stop mem- 
ber arranged in the path of turning of all piano 
keys so as to abruptly stop turning of a key when 
the same is turned by its outer operating por- 
tion from inoperative into operative position; ard 
abrupt stopping cf the key in turn will result in 
vibration of the reed secured thereto. 

Of course, a piano of the type proposed by me 
might also be provided with a so-called loud peaal 
and a so-called soft pedal which are simply com- 
bined with the elcctrical amplifier and loud 
speaker actuated by the electric vibration pick- 
up arrangement mentioned above. Of course, it 
is also possible to obtain with one single pedal 
both effects. y 

In addition to these pedals, it is of course, also 
necessary to have a sustaining pedal by which 
it is possible to sustain or draw out the tones 
created by depressing the keys. 

In order to obtain this sustaining effect I pro- 
vide in accordance with a preferred embodiment 
of my present invention a second electric vibra- 
tion pick-up arranzement arranged spaced from 
the first electric vibration pick-up arrangement 
described above; the keys and their pivoting 
means are then arranged so that each of the keys 
is turnable between a first position in which the 


.~ reed secured to the key is located near the first 
Jaan instrument of the type described the vari- 


pick-up arrangement and a second position in 
which it is located near the second pick-up ar- 
rangement. 

If n second pick-up arrangement is provided 
as described in the preceding paragraph, the 
slightly resilient stop member, preferably called 
first stop member, i3 arranged so as to stop move- 
ment of a key when depressed in the above men- 
tioned first position, namely in a position in which 
the reod-secured to the key is located near the 
first pick-up arrangement. Furthermore, I pro- 
vide also a second stop member which is arranged 
movably into the vath of the reeds themselves su 
as to stop vibration of the sume after the keys 
have been depressed and released thereafter. 
Finally, I provide also a third stop member ar- 
ranged in the path of the keys so as to stop the 
same when the reeds secured thereto are located 
near the second pick-up arrangement mentioned 


», above. 


The pedal which crentes a sustaining tone 
effect is electricaily connected with the second 
step member end adapted to move the same out 
of the path of the keys and the reeds secured 


. '; eration of the reed relative to the key, common 60 thereto when a sustained tone effect is desired. 


4 


2,486,645 


By such action of the pedal the key or keys are 
free to move when released until the reed or reeds 
secured to them are located cppesite the above 
mentioned second pick-up arrangement which 
will transform the continuin: vibrations of the 
reeds into sustained tone effects reproduced by the 
loud speaker arrangement mentioned above. 
The novel fectures which I consider as char- 
actcristic for my invention are set forth in par- 
ticular in the appended claims. The invention 
itself, hawever, both as to its construction and its 
method of oneration, together with additional ob- 
jects and advantages thereof, will be best under- 
stood from the followings description of specific 


embcdiments when read in connection with the : 


accomranying drawings, in which: 

Fig. 1 is a schematic diagrammatic side view, 
portly in sections, of an electrical piano of the 
type proposed by me, 


Fig. 2 is a perspective rear view of the piano + 


schematically anc diagrammatically shown in Fig. 
1, partly in sections; 

Fig. 3 is a perspective front view of the piano 
shown in Figs. 1 and 2, partly in sections; 

Fig. 4 is a schernatic 
of my new piano simitar to the view shown in 
Fig. 1. showing a key in depressed position; 

Fig. 5 isa view similar to the one in Figs. land 
4, showing the sustaining pedal in depressed op- 
erative position; 

Fig. 6 is a perspective outer front view of an 
electiical piano of the type shown in Figs. 1 to 


Fig. 7 is a perspective outer rear view of the 
same piano; and : 


Pig. 8 {s 
partly in section, of 2 modificd embodiment of a 
piano of the type proposed by me. 

As shown in Figs. 1 to 3, my new piano com- 


prises a series of piano keys {0 all ef which are © 


pivoted on a ¢°mmon pivoting rod i{. Each of 
the keys {0 consists of an outer operating key por- 
tion {2 and an inner supporting key portion 13. 

In accordance with my present invention I se- 
cure to the inner end 
a reed 1§ which is freely vibratable and consists 
of a steel band or like member as clearly shown 
in Figs. 2 and 3. 

I wish to mention that for purposes of clarity 


Ihave shown in Figs. 2 and 3 only one single key: - q 


of course, there are ina piano the usual number 
of keys; however, } hae omitted them in order to 
facilitate showing of the construction details of 
a key. All keys are equal in construction; the 


only difference is that the reeds are differently 3° 


shaped, e. g, of different lengths so as to create 
diferent vibrations and thus cause different tones. 

Reed 15 mentioned above is secured to the in- 
ner end 14 of the supporting pertion (3 by means 
of screw {S and the magnetized steel block 17. 

I arrange in the path of the key itself three 
stop members: A first stop member consisting of 
a rod {8 to which the slichtly resilient tubular 
member (9 made of a plastic material and having 
a substantially elliptical cross section is secured. 
This first stop member which, as shown in Figs. 
9 and 3 cooperates with all the keys is arranged 
so that when one of the keys 16 is depressed at 
its operating portion 12 in direction of arrow 20 
the key moves into the position shown in Fig. 4 
abutting against the plastic tubular member {8 
at the moment when reed {5 is located at least 
substantially oposite and near the common elec- 
trical vibration first pick-up arrangement, i. ¢. 
first pick-up coll 21. 


diagrammatic side view «: 


a diacrarmmati, schematic side view, 


18 of each of the keys (0 + 


In addition to this first stop member I +. § 
vide a second movable stop member which ¢-_ 
sists of a band-shaped piece 22 of felt or: 
resilient material, arranged as shown in + 
drawings. This second stop member {s mo-:’ 
supported by the spring supports 23 tendir-. 
move it from its position shown in Fig. 5, ing. 
tion of arrow 24 into its position shown inl, ef 
The spring supports 23 are combined with s 
noid arrangements 25 of well-known type ada; 
when energized to move the second stop mer_ 
22 against action of spring support 23 {rem 
position shown in ig. 1 into the position sh, 
in Fig. 5. 

Finally, I arrange in the path of the keys: 
a common third stop member which consi,'; 
a bar 26 arranged in such a manner as to 
turning movement of the keys in direction c: 
row 27 when the second stop member zz i 
a retracted position shown in Fig. 5. It shov’, 
stressed that this stop member 26 has to he: 
cated so that in the position shown in Fig. § 
non-depressed keys {0 are located near the: 
ond electric vibration pick-up arrangement, j 
near the pedal pick-up coil 28. 

Although evident, it should be noted tha’; 
keys 10 are suppsrted by the pivoting bar ft 
such 2 manner that each of them has a tend: 
to turn in direction of rrrow 27, 1. e. to ret: 
automatically from the depressed position Cu 
in Fig. 4 into one of the nositions shown in F_ 
1 and 5. 

Both the main pick-up coils 21 as well as! 
pedal pick-up coil 28 are connected in well-kn-j 
manner with the amplifier 28 and loud speaker 

In order to properly operate the pedal pics-} 
coil 28 and to synchronize it with the move.) 
of the second stop member 22 described at: 
the pedal 31! is turnably supported by pive: 
and electrically connected on the one hand & 
pick-up coll 28 and on the other hand with 
solenoids 25 serving for retracting the stop it 
ber 22. 

The electrical connection petween pedal 3! 
the pick-up coil 28 consists of the combined 
sistor switch arrangement 33 included in ¢ 
ductor 34 connecting the pick-up coil 28 ue 
amplifier 29. Thiwzcombined resistor switch 
rangcment 33 is constructed so that in the 
operative position of the pedal 3 shown in F. 
the connection between the pick-up coll 28 
the amplifier 29 is interrupted. 

If the pedal is pressed down in directio? 
arrow 35, e. g. into the position shown in F: 
the turnable switch erm $6 forming part of 
switch resistor 33 will contact the resistor 
ment and establish contact between the pic: 
coil 28 and amplifier 29. 

The resistor effect of resistor 33 upon the 4 
trical vibrations transmitted frorn pick-up (4 
to amplifier 29 will depend upon the deste 
which the pedal is pressed down: If the pe 
is pressed down slightly all windings of the 
tor 33 will be included in conductor 34 ¥t 
pedal 31 is entirely pressed down actually © 
sistor winding will be interposed between pie 
coil 28 and amplifier 29. 

Pressing down of pedal 3 results also in ¢ 
of switch 37 included in circuit 38 of the 
noids 25. Thus, by pressing down of the 
31 the solenoids 25 will be energized whit 
sults in a downward movement of the 
cores together with the stop member 22 te 
they are secured from the posit ae 4 
15 Fig. 1, into the position shown in ph 
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— My new plano described above in detail oper- 

*, ‘ollows: 

- os operative position the pedal 31 and keys 10 
in the position shown in Fig. 1, 1 e. the reeds 
gor supported by stop member 22 aud the re- 

pe 33 und switch 37 operated by pedal 3{ are 


ren order to create a tone, one of the keys, e. €. 

i¢@ shown it Fig. 7 is depressed in direction 
of arrow 40. This results in upward turning 
20 ‘ement of the inner supporting key portion {3 
atl the same abuts against the resilient tubular 
pone rember 1S. This creates a certain impact 
resulting in vibration of the abruptly stopped 
ig” aa moment the key {0 and the reed {5 are 
in the position shown in Fig. 4, i. e. reed (6 is 
” qocsted near the main pick-up coil 21. In this 

ition the vib: ation of the reed (5 will be picked 
up by the coil 26, transformed into electrical 
yjprations which, after amplification by means of 
qmpiifier 29 are transformed into audible sound 
waves by means of the loud speaker 30. 

As stated above, the reeds {5 are differently 
shaped so that vibration of each reed will create 
« different audible tone. In this connection it 
shoud be stressed that if several keys are de- 
yoescd simultaneously the created vibrations will 
not interfere with each other; to the contrary, 
erc) of the vibrations will be transformed into 
rorresponding electrical vibrations, amplified sep- 
eretely and reproduced by the load speaker inde- 
pendently from other vibrations. Thus, a mu- 
sical accord created by depressing several keys 


will sound on an electrical piano of the above type ox 


the same as On & conventions] hammer type 

fano. 

' If the pedal 3! is im the position shown in 
Fig. 1 and key £0 is rc eased from its position 
* shown in Fig. 4 after having been depressed and 

having created a tone as described above, it will 

automatically return into its position shown in 
” Wie. 4. During such moyement reed §5 will abut 
‘ npainst the stop member 22 which will block fur- 


ther vibration of the reed. Thus, release of the + 4 


:. Wey 10 will reswit in turnimg of the same into the 
position shown in Fig. 1 and termination of vibra- 
tion of the reed (5, which in turn will abruptly 
terminate the tone reproduced by loud speaker 30. 


In order to sustain the tone after reiease of one * 


~or more keys it is necessary to Gepress pedal 31 

. im direction of arrow 35 into the position shown 

{a Fig.5. In this position switch 37 is closed and 

*. the solencids 25 are energized, moving the stop 

+ somber 22 out of the path of the reed 15. 

- taneously, dep: ession of pedal 31 results in clos- 

{ng cf the resistor switch 33 and operative con- 

. nection between the pedal pick-up coil 28 and 
_tarplifier 29. 

Thus, if key 10 is released after pedal 31 has 

Leen depressed it will turn due to its own weight 

_ into the position shown in Fig. 5, i. e. into a posi- 

-- ton in which the onerating portion 42 of key 10 


ebuts against the third stop member, ie. against | 


the stop bar 26. In this position, the reed {5 will 

- he opposite the pedal pick-up coil 28 and the un- 

- ampened vibrations of the reed will influence 

‘ thls coll and create in the same electrical vibra- 

tiens which then are transformed in well-known 

‘Sy by means of amplifier 28 and loud speaker 30 
-. Into audible tones. 

_J Wish to stress the. important fact that stop- 

at ef the turning movement of key {9 in direc- 

va of prrow 27 by means of the stop rod 26 does 

. &St result in termination or dampening of the 


at 


Simul- + 


6 
vibrations of reed 15 after such vibrations have 
been created by abutment of key {0 against the 
tubular stop member (9. Vibrations of the reeds 
15 can be stopped only by the stop member 22 if 
the same contacts the reeds 15 directly as shown 
in Fig. 1. 

In order to terminate the sustaining effect of 
pedal 31 it is only necessary to release the same, 
{. e. to permit the pedal 31 to turn from its posi- 
tion shown in Fig. 5 into the position shown in 
Fig. 1. Such turning movement of the pedal fs 
caused by spring means of usual type not shown 
in the drawings. 

Return of the pedal 31 into the position shown 
in Fig. 1 will result in opening of the resistor 
switch 33 and of the switch 37. This.” tusa 
will disconnect the pedal pick-up coil from uri. 
fler 29 and simultaneously interrupt the ctrcuit 
38 energizing the solenoids 25. Thereby tne ciop 
member 22 will be released and moved by means 
of the springs 23 in direction of arrow 24 until 
{t contacts reed {5 stopping vibration of the same 
as shown in Fig. 1. 

In Figs. 6 and 7, I have shown the general ar- 
rangement of a preferred embodiment of a piano 
of the shove described type. i iis embodiment 
all keys, reeds, the various stop members and both 
pick-up coils are arranged in the piano case 39 
which, due to the fact that it is not needed as 
a vibratable resonance element can be made rela- 
tively smal! and light. The supporting legs 40 
are turnably attached to the piano case 39 so 
that they might be folded under the samp. 

The pedal casing 41 contains the pedals and 
the various switch means described above to- 
gether with the loud speaker 30 as shown in Fig. 
%. The amplifier 29 might be arranged either in 
the piano case 39 or the pedal casing 41. As 
clearly shown in Figs. 6 and 7, I preferably con- 
struct the pedal casing 41 so that it has the same 
cross section as the piano case 39; this facilitates 
transportation and storage of the same. 

Furthermore, I might combine with the piano 
a set of earphones 42 and a switch for disconnect- 
ing the loud speaker 30 so as to enable hearing of 
the music produced only by means of the ear- 
phones whenever desired. 

I have shown in Figs. 6 and 7, twe vedals: One 
of these pedals, namely sustaining pedal 31 
operates as described above. The other pedal 43 
serves as combined loud and soft pedal and is 
connected with a resistor not shown in the draw- 
ings for reguiating the volume of the reproduced 
music. In addition to pedal 43 I might provide 
another hand operated volume control knob 44 
as shown in Fig. 6. 

In Fig. 8 I have shown a modified embodiment 
of my piano in which one common electrical pick- 
up arrangement, e. g. one single pick-up coil 45 
is provided for transforming the mechanical 
vibrations of reed {5 into electrical vibrations 
irrespective of the position «! tt key 10 and reed 
{5 supported by the same. This means that the 
pick-up srrangement 45 has to be constructed 


5 so as te be udapted to pick up the vibrations of 


reed {§ when the same is in its so-called second 
position shown in Fig. 5. I wish to stress that 
it is of advantage if this pick-up arrangement is 
also adapted to pick up the vibrations cf reed 15 
while it is moving between these two positions. 

The pick-up arrangement 46 is connected with 
amplifier 29 and loud speaker 30 in the same 
manner as the pick-up arrangement 26 shown 
in Figs. 1 to 5 and described above in detail. 

In the modified embodiment of my plano shown 


2,486,046 


in Fig. 8, I do not provide any switch fesistor 33 3. In an electrical piano equipped with an Che, 
operated by the pedal 3f. In this event pedal tric vibration pick-up arrangement, a erie - 
$4 operates only and exclusively switch 317 serv- vibration creating units each of sald vibrot 
ing for retracting stop member 22 in the same creating units comprising a vibratable stcel re 
manner as described above in connection with 5 2 movable holding member to which 6ald r 
my piano shown in Figs. 1 to 5. is secured vibratably relative to said hoc: 
In a modified piano of this type there is no membe n operating member for moving :: 
separate pedal pick-up coil but the sustaining holdin mber between inoperative position : 
effect 1s obtained only by pressing down the pedal which said vibratable steel reed secured to &: 
31 in direction of arrow 35 and thereby retracting holding member fs outside of the pick-up Frh-: 
the stop member 22 which otherwise would block of said electrical vibration pick-up arrange.’ 
vibration of reed (5 after release of key 10. and operative position {n which said vibrocc: 
I wish to stress that although I mentioned above steel reed is within said pick-up sphere of: J 
use cf a “pick-up coil” or “pick-up coils” as elec- electrical vibration pick-up arransement; ¢- 
trical vibration pick-up arranzements, my present }:;, a siop member for engaging said holding mem:* 
{invention is in no way limited to the provision and stopping movement of the same wnen it 
of such coil or coils. Such coils were mentioned in said onerative position holding said vibrat- 
only as examples for pick-up arrangements and stecl reed within said pick-up sphere of ¢:. 
my new piano may be provided with “electrical electrical vibration pick-up arrangement. 
vibration pick-up arrancements” of whatever . 4. In an electrical piano equipped with ane: 
type if the same are adapted to pick up vibrations tric vibration pick-up arrangement, and @ £2, 
of the reeds and to transform them into electrical of vibration creating units, each of tr 
vibrations as necessary for the purposes of my tion creating units comprising & vibratabie oc. 
present invention. reed; a turnable doubie armed lever having ¢ 
It will be understood that each of the elements 25 lever arms, one of said lever arms serving < 
described above, or two or more together, may holding arm and supporting said vibratcable 
also find a useful application in other types of reed secured thereto sO as to permit free vi 
electrical musical instruments differing from the tion of said vibratable steel reed relative to s& 
types described above. holding arm and the other of said lever ery 
While I have illustrated and described the in- ; serving as operating arm and being turnatls. 
vention as embodied in electrical pianos, I do not as to turn said holding arm tocether with £2 
intend to be limited to the details shown, since vibratable steel reed between inoperative pt: 
vacious modifications and structural changes may tion in which seid vibratable steel reed secur 
be made without departing in any way from the -to seid holding arm js outside of the pick- 
spirit of my invention. sphere of said electrical vibration pick-up 
Without further analysis, the foregoing will so rangement and operative position in which s° 
fully reveal the gist of my invention that others vibratabie steel reed fs within said pick-up sphe 
can by applying current knowledge readily adapt of said electrical vibration pick-up arrangeme:, 
it for various applications without ornitting fea- and a stop member arranged in the path 
tures that, from the standpoint of prior art, turning of said turnable double armed lever 
fairly constitute essential characteristics of the as to abruptly stop turning of said turnc’ 
generic or specific aspects of this invention and double armed lever and cause thereby yibrati 
therefore, such adaptations should: and are in- of said vibratable stcel reed secured to said ho} 
tended to be comprehended within the meaning ing arm of said turnabie double armed lever wh 
and ranze of equivalence of the following claims. ‘% said holding arm is turned by said operating 
What I claim as new and desire to sécure by into said operative position. ° - ; ‘ 
Letters Patent is: : 5. In an electrical piano equipped with ane! 
1. In an electrical piano a series of vibration tric vibration pick-up arrangement, and a sel 
creating units, cach of said vibration creating of vibration creating units, each of said vid 
units comprisins a vibratable steel reed; a turn- » tion creating units comprising 4 piano key ¢d 
able doub'e armed lever having two lever arms, sisting of an outer operating key portion and 
one of said lever arms serving as holding arm inner supporting key portion; a vibratable m 
and suvportin< said vibratabie steel reed secured netized steel reed secured to said inner supp 
thereto and permitting free vibration of said ing key portion at the inner end thereof $0 
vibratable steel reed relative to said holding arm 55 to permit vibration of said vibrateble magne: 
and the cther of said lever arms serving aS oper- steel reed relative to said inner supporting 
ating arm and being turnable so as to turn said portion; pivoting means Supi rting said FP! 
holding arm together with said vibratable steel key turnably between inoperative position 
reed secured thereto; and blocking means ar- which said vibratable steel reed secured to” 
ranged_in the path of turning of said turnable " inner supporting piano key portion is ou 
double armed lever for stopping turning of the of the pick-up sphere of said electric vibra 
same. pick-up arranzement and operative positic 
2. In an electrical piano a series of vibration which said vibratabie steel reed is within 
creating units, each of said units comprising @ pick-up sphere of said electric vibvation pic: 
piano key; ‘pivoting means turnably supporting arrangement; and & slightly resilient stop & 
said piano key so that the same consists of an ber arranged in the path of turning of said P 
outer operating key portion end an inner sup- key for abruptly stopping turning of the * 
porting key portion and both said key portions and cause thereby vibration of said vibrat 
are turnable about said pivoting means, @ vi- steel reed secured to said inner supporting 
pratable magnetized steec] reed secured to said in- portion of said piano key when snid pian? 
ner supporting key portion at the inner end there- js turned by said outer operating piano key 
of permitting vibration of said vibratable mag- tion forming part thereof from me oe” 
netized steel reed relative to sajd inner support- into said operative position. 
ing key portion: and a stop member arranged 6. In an electrical piano & first electric 
in the path of turning of said piano key. 76 tion pick-up arrangement, a second el 


v 
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tion pick-up arrangement located spaced 
said first electric vibration pick-up arrange- 
ment, and a series of vibration creating units 
each comprising a piano key consisting of an 


“ outer operating key portion and an inner sup- 


porting key portion; a vibratable magnetized steel 
secured to said inner supporting key por- 
tion at the inner end thereof permitting vibra- 
tion of said vibratable magnetized steel reed rela- 
tive to sald inner supporting key portion; pivot- 
{ng means turnably supporting said plano key so 
that the same is turnable by turning said outer 
operating key portion between a first position 
in which said vibratable stee! reed secured to said 
inner supporting key portion is located relatively 
near to said first electrical vibration pick-up ar- 
rangement and a second position in which said 
yibretable steel reed is located relatively near 
to said second electrical vibration pick-up ar- 
rangement; a first stop member arranged in the 
path of turning of said piano key for engaging 
said piano key and abruptly stopping turning of 
the same causing thereby vibration of said vibra- 
table steel reed secured to said inner support- 
ing key portion of said piano key whe:. said plano 
key is turned by said outer operating key por- 
tion forming part thereef from said second pos!i- 
tion into said first position; and a second stop 
member arranged movably between stopping posi- 
tion located in the path of turning of said vi 
bratable stee) reed and non-stopping position lo~ 
cated outside of said path of turning of said vi- 
bratable steel reed. 
7, In an electrical piano a first electric vibra- 


tion pick-up arrangement, a second electric vi- -55 


bration pick-up arrancement located spaced from 
eald first electric vibration pick-up urrangement, 
and a series of vibration crexcing uf cach com- 
prising a piano key eco’ fins of oti. 2: operat- 
ing key portion and ..: ; “key por- 
tion: a vibratable mo cr®ic.c soe secured 
to eaid inner supper ac key tortion) “the inner 
end thereof permitting vio.riion of su.d vibrata- 


ble magnetized steel reed relative to said inner - 


supporting key portion; pivoting means support- 
ing said piano Key turfiably by turning said outer 
operating key portion between a first position in 
which said vibratable steel reed secured to said 
inner supporting key portion is located relatively 
near to said first electrical vibration pick-up ar- 
rangement and a second position in which said 
- wibratable steel reed is located relatively near to 
said second electrica) vibration pick-up arrange- 
ment; a first stop member located in the path of 


turning of said piano key for engaging the same é 


* when it is in said first position with said vibrat- 
able stee} reed located relatively near to said first 
electrical vibration pick-up arrangement; a sec- 


: . 0nd stop member arranged turnably between 


Stopping position located in the path of turning 
. Of said vibratable steel reed between said first 
and said second position and non-stopping posi- 
tion located outside of said path of turning of 
6ald vibratable steel reed; electro-magnetic mov- 
means for moving said second stop member 
from its said stopping position into its said non- 
stopping position: operuting means for operating 
suid electro-magnetic nioving means; and a third 
- Stop member located in the path of turning of 
tald plano key for enraging the same when it 
is in said second position with sald vibratabie 
tteel reed located near said second electrical vi- 
bration pick-up arrangement. 
8. In an electrica) piano » Orst. electric vibra- 
pick-up arrangement, a second electric vi- 


ee 
- 
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bration pick-up strangement located spaced from 
said first electric vibration pick-up arrangement, 
electrica) sound reproducing means electrically 
connected at least with said second electrical vi- 


6 bration pick-up arrangement, switch means ar- 


ranged in the connection Letween said second 
~electrical vibration pick-up arrangement and said 
electrical sound reproducing means, and a series 
of vibration creating units each comprising a 


10 piano key consisting of an outer operating key 


portion and an inner supporting key portion; a 
vibratable magnetized steel reed secured to said 
inner supporting key portion at the inner end 
thereof permitting vibration of said vibratable 


15 magnetized steel reed relative to said inner sup- 


porting key portion; pivoting means turnably 
Supporting said piano key so that the same is 
turnable by turning said outer operating key 
portion between a first vosition in which said 
vibratable steel reed secured té said inner sup- 
porting key portion is located relatively near to 
said first electrical vibration pick-up arrange- 
ment / id a second position in which said vibrat- 
able ste>l reed is located relatively near to said 
second « ‘ectrical vibration pick-up arrangement; 
a firs top member arranged in the path of turn- 
ing of said piano key engaging the same when 
it is in said first position located relatively near 
to said first electrical vibration pick-up arrange- 
ment; a secon’ stop member arranged movably 
between stoppine position located in the path 
of turning of Said vibratable steel reed between 
said first and said second position and non- 
stopping position located outside of said path of 
turning of said vibratable stee) reed; a third stop 
member arranged in the path of turning of said 
plano key for engaging the same when it is in 
said second position located relatively near to 
seid second electrical vibration pick-up arrange- 
rent; and operating mens for turning said Sec- 
ond stop member from its said stopping position 
into its sa'd non-stopping position and for si- 
multaneously closing said switch means thus 
establishing sound reproducinz connection be- 


5 tween said second clectrical vibration pick-up ar- 


rangement and said electrical sound reproducing 
means. 

9. In an electrical piano a first electric vibra- 
tion pick-up arrraneement, a second electric vi- 
bration pick-up arrangement locatec spaced 
from said first electric vibration pick-up arrange- 
ment, electrical sound reproducing means eiec- 
trically connected at least with said second elec- 
trical vibration pick-up arrangement, switch 
means arranged in the connection between said 
second electrical] vibration pick-up arrangement 
and said electrical sound reproducing means, and 
@ series of vibration creating units each com- 
prising a piano key consisting of an outer oper- 
atlig key pertion and an inner supporting key 
portion; a vibratable magnetized steel reed se- 
cured to said inner supporting key portion at the 
inner end thereof perinitting vibration of said 
vibratable magnetized steel reed relative to said 
inner supporting key portion; pivoting means 
turnably supporting said piano key so that the 
same is turnable by turning said outer operating 
key portion betw.cn a fire’ position in which said 
vibratable stee] reed + ed to said inner sup- 
porting key portion j ated relatively near to 
said first electrical (tion pick-up arrange- 
ment and a secorid po. on in which said vibrat- 
able steel reed is located relatively near to said 
secohd clectrical vibration pick-up arrangement; 


75 a first stop member located in the path of turn- 


ry 
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11 
ing of said piano key for engaging the same when 
it Is in said first position with said vibratable 
steel reed located relatively near to waid first 
electrical vibration pick-up arrangement; a sec- 
ond stop membcr arranged turnably between 
stopping position Iccated in the path of turning 
of said vibratable steel reed between said first 
and said second position and non-stopving posi- 
tion located outside of said path of turning of 
said vibratable steel reed; electro-mar etic mov- 
ing means for moving said second stop member 
from its said stopping position into its said non- 
stopping position: orer “ting means for operating 
said electro-magnetic mwans SO as to move said 
second stop member from its said stopping posi- 
tion into its said non-stopping position and to 
simultaneously close said swifch means thus 
establishing sound reproducing connection be- 
tween said second electrical vibration pick-up 


arrangement and said electrical sound repro- ¢ 


ducing means; and a third stop member ar- 
ranged in the path of turning of said piano key 
for engaging the same when it is in said second 
position with said vibratable steel reed located 


near said second electrical vibration pick-up ar- ¢: 


rangement. 

$9. In an electrical piano a first electric vi- 
b...ifon pick-up arrangement, a second electric 
vibration pick-up arrangement located spaced 
from said first electric vibration pick-up ar- 
rangement, elecirical sound reproducing means 
electrically connected with both said electrical vi- 
bration pick-up arrangements, first switch means 
located in this connection between said electrical 


vibration pick-up arrangement and said electri- 5 


cal sound reproducing means, and a series of vi- 
bration crenting units each comprising a piano 
key consisting of an outer operating key portion 
and an inner supporting key portion; a vibratable 
magnetized stee] reed secured to said inner sup- 
porting key portion at the inner end thereof per- 
mitting vibration of said vibratable magnetized 
steel reed relative to said .oner supporting key 
portion; pivoting means turnably supporting said 
piano key turnahly by turning said cuter operat- 
ing key portion between a first position in which 
said vibratable steel reed’ secured to said inner 
supporting key portion is locat: 4 relatively near 
to said first electrical vibration pick-up arrange- 
ment and a second position in which said vibrat- 
able steel reed is located :elatively near to sald 
second electrical vibration pick-up arrangement, 
2 first stop member arranccd In the path of turn- 
ing of said piano key fore ‘aging the same when 
itis ip said first position wi‘ hi said vibratable steel 
reed located relatively rear vo said first electrical 
vibration pick-up arrangement; a second stop 
member arranged turnably between stopping po- 
sition located in the path of turning of said vi- 
bratable stee) reed between sai first and said 
second position and non-stor-ping position lo- 
cated outside of s2id path of turning of said vi- 
bratable steel reed: electro-magnetic moving 
means for moving said second stop member from 
its said stopping position into its said non-stop- 
ping: position; second switch means combined 
with said electro-magnetic moving means for 
operating the same: operating means for simul- 
taneously closing both said switch means when- 
ever desired: and a third stop member arranred 
in the path of turning of said piano key for en- 
gaging the same when it is in said second position 
with said vibratable steel reed located near said 
second electrical vibration pick-up arrengement. 

13, In an electrical piano a first slactri¢ visra- 


44 vo 
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tion pick-up arrangement, @ second electric vj. 
bration pick-up arrangement arranged specced 
from said first electric vibration pick-up ar. 
rangement, electrical sound reproducing means 
electrically connected with both said electric: 
vibration pick-up srrancements, first switch 
means arranged in this connection between goi4 
electrical vibration pick-up arrangement an4 
said electrical sound reproducing means, anda 
series of vibration creating units each compris. 
ing a piano key consisting of an outer oper?t’~; 
key portion and an inrer supporting key porvion; 
a vibratable magnetizea steel reed secured to said 
inner supporting key portion at the inner cr? 
thereof permitting vibration of said vibratatts 
magnetized steel reed relative to said inner £.- 
porting key portion; pivoting means turna uty 
supporting said plano key turnably by turning 
said outer operating key portion between a@ first 
position in which said vipratable steel reed re. 
cured to sald inner supporting key portion is lo. 
cated relatively near to said first electrical vibra. 
tion pick-up arrangement and a second position 
in which said vibratable steel reed is located rcla- 
tively near to said second electrical vibration 
pick-up arrangement; & first stop member cr- 
ranged in the path of turning of said piano key 
for engaging the same when it is in said first po- 
sition with said vibratable steel reed located rela- 


2° tively near to said first electrical vibration pick- 


up arrangement; a second stop member arrancted 
turnabiy between stopping position located in the 
path of turning of said vibratable steel reed be- 
tween said first and said second position and non- 
stopping position located outside of said path of 
turning of said vibratable steel reed; electro- 
magnetic moving means for moving said second 
stop member from its sald stopping position into 
its said non-stopping pe'ition; second switch 
means combined with said electro-magnetic mov- 
ine means for opcrating the same; operating 
means for simultaneously closing both said switch 
means whenever desired; spring means for auto- 
matically turning said second stop member from 
its said stopping position when not held by said 
electro-magnetic moving means in said non- 
stopping position; and d third stop member ar- 
ranged in the path of turning of said piano key 
for engaging the same when it is in said second 
position with said vibratable steel reed located 
near said second electric-vibration pick-up ar- 
rangement. 

12. In combination a piano key; pivoting 
means for turnably supporting said piano key; 4 
magnetized member secured to one end of said 
plano key; and a freely vibratable steel reed s¢- 
cured to the same end of said plano key in con-# 
tact with said magnetized member, 

13. In combination equipped with an electri- 
cal vibration pick-up arrangement, a pianc key: & 
magnetized freely vibratable steel reed seruregd 
to one end of said piano key; pivoting means 
turnably supporting said piano key with said 
freely vibratable stecl reed secured to said pia: 
key movably in the pick-up sphere of said elec 
trica. vibration pick-up arrencement; and sto? 
means located in the path of turnings of sale 
piano key for engaring the same when said free’? 
vibratable steel reed secured to said piano * 
is located near said electric vibration pick-U* 
atrangement in the pick-up sphere of yey a 

14. In combination a piano key: a retgpay? 
magnet secured to one end of said plano 


* and a freely vibratable reed aecured to the 


Ve 
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of said plano key in contact with said per- 
t magnet. 
5, In an electrical piano equipped with an 


ys electric yibration pick-up arrangement, end a 
2. gertes ot vibration creating units each comprisi ig 
-. piano key consisting of an outer operating k.y 


jon and an inner supporting key portion; a 
vibratable magnetized steel reed secured to said 
supporting key portion at the inner end 
thereof permitting vibration of said vibratable 
magnetized steel reed relative to said inner sup- 
ting key portion; pivoting means turnably 


ee supporting said piano key turnably by turning 


gaid outer operating key portion between a first 
and a second position being spaced from each 
other aud in both of which positions said vibrat- 


’ able steel reed secured to said holding arm of 


said piano key is located within the pick-up 
sphere of said electrical vibration pick-up are 


rangement; a first stop member located in the »o 


path of turning of said piano key for engaging 
gaid piano key and abruptly stopping turning of 
the same causing thereby vibration of said vibrat- 
able steel reed secured to said inner supporting 
key portion of said piano key when said piano 
key is turned by said outer operating key por- 


ius tion forming part thereof from said second po- 


gition into said first position; and a second stop 
member arranged movably between stopping po- 
gition located in the path of turning of said 
vibratable steel ree and non-stopping position 
Jocated outside of said path of turning of saic 
yibratable steel reed. 

16. In an electrical piano in combination an 
elongated stationary inductance coil; sound re- 
producing means for transforming clectrical cur- 
rent created in said elongated inductance coll 


et {nto audible sound waves; 4 series of different 
. §nductor members located side by side along said 


elongated inductance coil; a series of supports 


~ for said different inductor members each hold- 
* ing one of said different inductor members vi- . 


bratably in a plane being normal to the longi- 


‘+ tudinal axis of said elongated stationary induct- 


ance coil; and a series of piano key members 


each serving for vibrating one of said different - 


inductor members in said plane normal to the 


sp direction of said longitudinal axis of said elon- 


. Gated stationary inductance coil. 


17. In an electrical piano in combination an 


. @longated stationary inductance coil; sound re- 
- producing means for transforming electrical cur- 


rent created in said elongated inductance coil 
inte audible sound waves; a series of elongated 
magnetized inductor members located in a plane 
parallel to each other with their tips reaching 
near said elongated stationary inductance coil; 
@ series of supports for said magnetized inductor 
members each holding one ef said different in- 


* _ ductor members vibratably _n a pane being nor- 


mal to the longitudinal axis of saw *‘dongated 


, Stationary inductance coil; and a series of piano 


key members each serving for vibrating one of 
said different inductor members in said plane 
hormal to the direction of said longitudinal axis 
of said elongated stationary inductance coil. 

18. In an electrical piano a series of vibration 
¢reating units, each of said vibration creating 
Units comprising a support; a holding member 
frecly movably secured to said support; a stop 


_. Member arranged in the path of movement of 
_ Gadd freely movable holding mémber for abruptiy 


movement of the same during movement 


ca 
x pgs 
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of said holding member; an operating member 
for moving said freely movable holding member 
against said stop member; and a vibratable reed 
secured to said holding member so as to vibrate 
relative to said holding member when said hold- 
ing member is moved by Said operating means 
against said stop member and abruptly copped 
by the same. 

19. In an electrical piano a series of vibration 
creating units, each of said vibration creating 
units comprising a support; a holding member 
freely turnably secured to said support; a stop 
member arranged in the path of turning of said 
freely turnable holding member for abruptly stop- 
ping turning of the same during turning of said 
holding member; an operating member for turn- 
ing said freely turnable holding member against 
said stop member; and a vibratable reed secured 
to said holding member so as to vibrate relative 
to said holding member when said holding mem- 
ber is turned by said operating mezns against 
said stop member and abruptly stopped by the 
same, 

20. In an electrical piano a series of vibration 
creating units, each of said vibration creating 
units comprising a support; a holding member 
freely turnably secured to said support; a stop 
member arranged in the path of turning of said 
freely turnable holding member for abruptly stop- 
ing turning of the same during turning of said 
holding member; an operating member for turn- 
ing said freely turnable holding member against 
said stop member; and a vibratable magnitized 
stee] reed secured to said holding member so as to 
be adapted to vibrate relatively to said holding 
member when said holding member is turned 
by said operating means against said stop mem- 
ber and abruptly stopped by the same. 

21. In an electrical piano a Series of vibration 
creating units, each of said vibration creating 
units comprising a support, a holding member 
freely turnably secured to said support, a stop 
member arranged in the path of turning of said 
freely turnable holding member for abruptly stop- 
ping turning of the same during turning of said 
holding member, an operating member for turn- 
ing sa.d freely turnable holding membe against 
said stop member, and a vibratable magnetized 
stee] reed secured to said holding member so as 
to be adapted to vibrate relatively to said holding 
member when said holding tnember is turned by 
said operating means against said stop member 
and abruptly stopped by the same; an elongated 
stationary inductance coll arranged extending 
along said series of vibration creating units within 
the zone of inductance of said vibratable mag- 
netized steel reeds; and sound reproducing means 
for transforming e!:ctrical current created in said 
elongated inductance coil into audible sound 
waves. 
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; 13 Claims. 
w. «4 invention relates to toys, and particularly 


¢ 3c 


ei7 UAT are already known in which keys 
pil to strike a xylophone having metallic 
ie :3 plates, perhaps more properly termed 
“ Tslophone. The primary object of my in- 
» nag ig to generally improve toy pianos of this 
ve “sap, A more particular object is to pro- 
es «oy plano which is made almost wholly of 
-«s}, but which sounds fully as good as, or even 
weer than, a oy piano made of wood, 

fcr object of my invention is to provide 
ae eipzoved and grectly simplified “action” be- 
igug the keys and the metallophone, this ac- 
aw > ng 80 simplified as to completely elimi- 
wate the usual intermediate levers, and the like. 
tat cnother object is te im: rove the pivoting 
iftcs keys, and to provide a irictionless and in- 
nce ive mounting making it very easy to as- 
e+ ¢ the keys in the piano during manufac- 
re These objects all contribute to make pos- 
x. 798 cost manufacture of the toy piano. 
f-uher object of the invention is to provide 
uy iyno wita a book-top preferably containing 


s:2 cnown children’s songs in simplified nota- °! 


ccs, the notes and keys preferably having cor- 
c:"-cding numbers to facilitate playing of the 
ju!» by an untrained child. The book-top is a 
«ved plano top which may preferably be 


t:. ¢ to,conform in outline to the configuration ° 


ef) 2 ease of the piano, and which is pivoted so 
guts may be raised to s position which facili- 
| ai breading the music therein. The piano may 
' gh te provided with a pivotally mounted sup- 
_ pet which ts adapted when in raised position 
% Ltd the book-top in its position of use, the 
. afanrement being such that the support and 
| 4.4 Lock-top may be folded down flat on top of 
, s.*}.ano when not in use. 
4:4 took-top construction is not claimed here- 
_ ty .. being claimed in my co-pending divisional 
| € “tation Serial No, 398,766, filed June 19, 1941, 
| # -untliled “Toy piano.” 
+? the accomplishment of the foregoing, and 
“1 wher objects as will hereinafter appear, 
‘sention consists in the toy piano elements 
+ Meir relation one to the other, as herein- 
Pee. more particularly described {n the 
‘cation, and sought to be defined in the 
«The specification is accompanied by a 
_ 33in which: : 
_ JL LIS @ perspective view of the piano with 
. *:&-top In closed position; : 
*-1. 318 ® perspective view with the book-top 


« get a 


4 
Fs 
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(CL 84—404) 


Fig. 3 is a section taken in elevation through 
the piano in the plane of the line 3—3 of Fig. z 

Fig. 4 is a fragmentary transverse section 
across the front of the piano taken in the plane 
of the line &—4 of Fig. 3; ‘ 

Fig. 5 is a horizontal section over the top of 
one of the folding piano legs, and is taken in the 
plane of the line 5—5 of Fig. 3; 

Fig. 6 is a perspective view showing the con- 
struction of one of the keys with attached ham- 
mer; and 

Fig. 7 is explanatory of a detail of the metallo- 
phone construction. 

Referring to the drawing, and more particu- 
larly to Fig. 1, the piano, in the specific example 
here illustrated, simulates a grand or baby grand 
piano. It comprises a case C supported on legs 
L, and having a row of keys K at the front of the 
piano. The piano is provided with a top T which 
preferably conforms, in outline, to the configura- 
tion of the piano case. This top is, in reality, a 
book of music or songs. The top ts pivoted at 
the front of the case and may be raised and sup- 
ported in an angular position, such as that illus- 
trated in Fig. 2. The book-top may then be 
opened to expose any one of the series of pages 
ef music or songs therein. : 

Considering the construction in greater detail, 
and referring to the remaining figures of the 
drawing, the book-top comprises a front cover [2 
and a back cover (4 which are preferably made 
of a single piece of cardboard folded at the mid- 
dle to form a binding portion {6 at the left-hand 
edge of the book. A series of pages 18 are bound 
into the book, these preferably also being folded 
at the middle, and the assembly being stitched, 
stapled, or otherwise secured, in accordance with 
methods well known to binders. The book cover 
is free at the right-hand edge. The cover is slit 
at the binding for a short distance, thus also 
freeing the back cover at the lower end of the 
left-hand edge. These free edges are clamped 
by reversely folded flanges 20 at the ends of a 
mounting wall 22. The mounting wall extends 
across the piano {rem one side to the other, and 
may be a narrow strip. as shown, if the back 
cover (4 is stiff enough to be self-sustaining in 
shape. If the cover of the book is made of light 
material, the mounting wal) 22 is preferably ex- 
tended upwardly or widened to better support 
the book, and the left-hand edge of the book may 
be clamped at the top as well as at the bottom. 
The lower edge of mounting wall 22 is preferably 
flanged forwardly, as is indicated at 23, in order 


66 to provide a positive stop at the bottom edge of 
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-“gevtion, and is secured in 


the book. The ends of mounting wall 22 are 
provided with integrally formed bearing ears 24 
which are turned downwardly and pivoted to the 
side walls of the piano case, as by means of the 
eyelets 28. It will be evident that with this con- 
struction, the mounting wall 22, and with it the 
book-top T. may be folded down flat on top of 
the piamo case, as shown in Fig. 1, or may be 
turned upwardly, as is indicated in Fig. 2. 


When the book-top is turned upwardly, it is * 


supported in raised position, by means of a suit- 
able top support. In the present case the support 
fs a piece of wire 30, which is extended hori- 
gontally rearwardly at 32, then downwardly at 
$4, and then again bent horizontally at 36. The 
horizontal porticn 32 acts as a pivot, it being re- 
ceived in a hole through a Manse 38 on the tcp 
wall 42 of the piano case, and alse being received 
in a bearing ear 49 which is struck downwardly 
from the top wall 42. The portions 24 and 36 
‘of suppert 30 are not essential, but are preferably 
‘added im order to provide detent means to hold 


‘the support 30 in upright positicn. Specifically, 


the part 36 bears against the bottem wall 44 of 


the piano case when the support 20 is in upright o 


position. Referring to Fig. 4. it will be seen thet 
bottcm wall 44 is indented at 46 and 48 to form 
a detent which receives the part 26. Inasrauch 
as the bottom 44 of the piano case is sornewhat 
resilient, it yields downwardly when the pert 36 
is forced between the indentations 466 and 48. It 
will be understood that the support 30 may te 
turned sidewardly to a horizontal position, the 
part 38 then being moved cut of Iecking eng? ge- 
ment with the bottom of the case and rising until 
it rests against the top wall 42. At this time the 
support 39 is in horizontal position and lies be- 
low the level of top wall 42, and therefore does 
not interfere with folding of the bock-tep flat 
against the top of the piano case. 

The mechanism or “action” of the piano is ex- 
tremely simple. The keys K are short and are 
pivoted near their rear ends. The short rear- 
ward extensions 59 (Figs. 3 and 6) of the keys 


have strips of material §2 secured thereto. The 35 


strips are preferably lene, slender springs in strip 
or ribbon form, and each has a hammer head 54 
at its rear end. The hammer head 54 is prefer- 
ably made of a short piece of metal rod. the 


upper end of which fs rounded, and the lower *: 


end of which is necked and riveted through a 
hole in the énd of the spring. This provides a 
slightly weighty, upwardly directed hammer. 
The metallophone, generally Gesignated M, ex- 


telids across the piano from one side to the other 5: 
‘and is disposed at a level higher than the row 


of keys K. The metallophone plates are located 
over the hammers, and it will be evident from 
inspection of Fig. 3, that on depressing any one 
of the keys the hammer 54 will be raised to strike 
the corresponding metallophone plate, as {s in- 
dicated by the chanse in position from 52, $4 to 
62’, $4". Because of the extremely lizht, springy 
nature of the sprincs 62. there is no interference 
with proper vibration of the metallophone plate, 
even if the key is held in depressed position. The 
keys K are preferably formed of sheet metal. 
Eich key is made of a single piece of sheet 
metal which fs bent downwardly at its edges to 
form @ hollow key which is open at the bottom. 
The side edces 56 (Fig. 6) are upwardly notched 
at §8 to fit over a fulcrum strip 60 (Fig. 3) which 
‘extends from one side of the piano to the other. 
The fulcrum strip 60 is preferably L-shaped in 
position by ‘tongue and 
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slot connections 62 at its ends which p: -. .. 
the side walls of the piano case. It tra-- 
preferably is additionally secured in p 
plurality of tongue and slot connect::... 
at the bottom of the plano case, cne - 
being indicated at 64 in Fig. 3. 

The fulcrum strip 60 is preferatty . 
slightly along its upper edse, as fs neve. 
in Fig. 4. These notches may be smc... 
desirable to locate the kevs agains: . 
movement and to space the same; - 
apart. The keys are held on the fuler- 
by a retainer strip 68, best shown in F-- 
lower edge of said strip being dispr.4 
over the upper edge of fulcrum Stlip ¢. 
upper edge of retainer strip 68 meri. 
rearwardly at 10 to stiffen the fame anc - 
the piano a more finished appearance. > 
tainer strip is secured in position br ur- 
slot connections 12 at the ends of the y.-. 
tongues 712 passing through the side v-" 
piano case. If desired, the lower ect {- 
er strip 68 may be provided with a stvip«: 
foning material 14, this preferably bets ~ 
of small diameter tubular material whi. 
gitudinally slit to be received over the i... 
of the retainer strip. The materi il may} 
ber coated fabric, such as the so-callr: 
ghetti” often used for electric imsula:i:: 
poses. - : 
The metallophone itself is generally c- 
tional, but the manner in which the r 
phone plates are supported deserves r. 
The plates are supported on two divergin; . 
as is conventional, but these strips are : 


* present case formed of sheet metal whichi 


to L-shaped configuration with the he: 

part on top, as is best shown at 16 in? 
The ends of these strips are secured bets. 

side walls of the piano case by appropriate: 
and slot connections 18. A series of T- 

lugs 89 are struck upwardly from the si: 

as is best shown in Figs. 3, 4 and 7. T. 
shaped lugs 80 are received in holes 82: 
through the ends of the metallophone ; 
these holes having slots 84 which are c 
sioned to receive the T-shaped lugs 66, but: 
are normally disposed perpendicular tot 
shaped lugs. Thys, the metallophone r. 
initially assembled by twisting the hugs & 
lowing which the plates are held loosely, & 
should be, but are incapable of falling out: 
sition if the piano is turned upside do=t. 
lugs need be twisted at only one end, fer’ 
other end the entire platc may be orients: 
receive the lug. 

The forward ends of spring 52 are pret: 
secured to the keys in the following manne? 
rear end wall 86 (Pig. 6) of each key is < 
to receive the spring §2, and the tep walt, 
forated to receive an eyelet 86. The end* 
spring is passed through the slot into the! 
interiox of the key, and js then eyeletted § 
the top wall of the key by means of the est 

Inasmuch as the piano is made ent 
sheet metal, it is desirable to provide bs 
buffer strips made of fibrous material, © 
fabrit or felt. One such strip of mst: 
indicated at $0 in Figs. 3 and 4, this stl. 
tending beneath the keys and prevent! 
metallic sound resulting from the lower & 
the key striking the bottom of the piant 
other such strip ts indicated at 92 in Fics] 


' @, this strip extending over the bottom ¢ 
48 piano beneath the hammer 64. ‘The £ 
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by & number of tongues $4 which 
rdly from the bottom 44 of the 
De at cus ace wes 
3 o prevent any © soun 
wa = edivy is released and the hammer 
eS bottom of the piano. Finally, 
y disposed on top of the 
i rt These may consist 
cecenoe Strands of wool yarn which are 
he e tops of the strips. 
He of the piano, are preferably ar- 
{4 We id up against the bottom of the 
ain © compact packaging, this being 
gta for more venience during storage 
~~ ep of greater conven g storage 
0 oa ent of the toy. Referring to Fig. 3, 
ws panes formed of a main piece of sheet metal 
4 ongitudinally folded four times to form 
ce 87 of square section. The seam, where 
shee f is preferably dis- 
«paces of the metal meet, is p ably 
- ee the inside of the leg, as is indicated at 
. Vie 3, At its lower end, extensions of the 
32 ve turned inwardly, as is indicated at 
wv “anially close the bottom end of the leg. 
sg “oer end the leg is secured to a small 
“"-.1¢ 10@, the parts being attached by means 
fect tongue and slot connections 106. Top 
gz G24 is provided with a pair of extensions 
pezaes 108 (Fig. 5) which are bent or curled 
‘crn hinge sleeves. These are received on 
ze pins (10 which are formed by providing 
zt.om 44 of the piano with a pair of closely 
v4 cnt collateral slots ({2. The material, be- 
cea uots 112, acts as the hinge pin (0. At 
sergasite end the top plate {04 is provided 
*: ,,other extension or tongue (44 which is so 
‘xd as to act as a spring detent. It cooper- 
ws oth @ guide lug (16 struck downwardly 
. +; the bottom 44 of the piano. It will be 
tert, on study of the drawing, that with this 
getuction the legs may be folded inwardly 
a. the solid line position to the broken line 
aon U8". 
“: lezs are preferably so mounted as to be 
‘$j in different directions. For example, the 
at ieg 118 may fold forwardly, as shown, at 
4 vhile the front legs may fold sidewardly 
43: ly toward one another. ,Jn the present 
ay ihe rear leg #18 folds forwardly and the 
zt lee 120 folds rearwardly, while the front 
g 122 folds sidewardly, as is indicated by the 
*:: ‘n Fig. 2. This folding of the legs in dif- 
ze-\ direction fs not at all essential, but is 
«chat desirable in order to help add sta- 
‘w') When the legs are in use. The legs, of 
: “4, clears one another when folded and thus 
pis the size of the carton needed to box 
j Ano, 
4.2 case of the piano may be assembled out 
'-.-t3 of sheet metal patterned in a number of 
cul I prefer the method of assembly here 
~¢d. The bottom 44 fs a single, large 
« M sheet metal, the front edge ef which fs 
~ “pwardly at 124 (Pig. 3) and rearwardly 
- '9 form a suitable ledge at the keyboard. 
«= ‘tom 44 Is provided with extensions at its 
“aich are folded upwardly to form the 
* 4 side walls (28 and (39. These are 
«4% turned inwardly at the tep to form 
‘+131. ‘The curved or contoured rear edge 
“ih Wall 44 is flanged upwardly for a short 
* at 132, as is shown in Fig. 3. 
* *-caF wall of the piano consists of 8 sepa- 
we sheet metal 134 which is readily 
° ine desired curved outline.. It is secured 
. ° =) Wall 4@ within flange §32 by appro- 


priate bent tongue and slot connections, one of 
which is indicated at (36. Its ends are secured 
to the side walls 128 and (30 by bent tongue 
and slot connections (38. The case is completed 
by the top wall 42, the curved periphery of which 
fs downwardly flanged at 440. The top wall js 
secured to the side wall (34 by bent tongue and 
slot connections (42. The top wall 42 preferably 
terminates well behind the front edge of the 
piano in order to provide plenty of room for 
sound egress. In the present case, it terminates 
at the flange 38 wiiich is disposed approxi- 
mately over the middle of the metallophone 
The key retaining strip 68, which finishes the 
front of the piano case, has already been de- 
scribed. 

It is believed that the construction and opera- 
tion, as well as the many advantages of my im- 
proved toy piano will be apparent from the fore- 
going detailed description thereof. It will also 
be apparent that while I have shown and de- 
scribed my invention in a preferred form, many 
changes and modificaticns may be made in the 
structure disclosed without departing from the 
spirit of the invention as sought to be defined 
in the following claims. 

In the claims the term “metallophone” is in- 
tended to also include a xylophone and like 
equivalents. The reference in some claims to the 
piano case simulating a ‘baby grand piano” is 
intended to include a simulation of a grand piano 
and intermediate variations. 

I claim: 

1. A toy piano comprising a row of simulated 
piano keys, a metallophone extending across said 
piano, a slender spring wire secured directly to 
each key, a hammer head at the end of each 
spring wire, the parts being so arranged that 
depression of a key causes the hammer to strike 
a@ corresponding metallophone plate. 

2. A toy piano comprising a case. a keyboard 
including a row of pivoted simulated piano keys 
at the front of said cese, a metallophone ex- 
tending across said piano from side to side at a 
level higher than the keyboard, a strin of mate- 
rial secured directly to and extending rear- 
wardly from each key to a point beneath the 
metallophone, and a hammer head at the end of 
each strip, whereby depression cf a key causes 
the hammer to rise and strike a corresponding 
metallophone plate. 

3. A toy piano comprising a case simulating a 
baby grand piano, a keybcard including a row of 
pivoted simulated piano kevs at the front of said 
case, a metallophone extending across said piano 
from side to side at a Jevel higher than the key- 
board, a slender leaf spring secured directly to 
and extending rearwardly from each key to a 
point beneath the metallophone, and an upward- 
ly pointed metallic hammer head at the end of 
each spring, said spring and head constituting 
a hammer, whereby depression of a key causes 
the hammer to strike a corresponding metallo- 
phone plate. said key being restored by the weight 
of the hammer. 

4. A toy piano comprising a row of simulated 
keys, a fulcrum strip for the keys extending from 
one side of the piano to the other, each key be- 
ing notched upwardly to fit around the upper 
edge of the fulcrum strip, and a continuous re- 
tainer strip above the keys to hold the keys on 
the fulcrum strip. 

5. A toy piano comprising a row of simulated 
keys, each key being a holiow sheet metal part 


78 which is open downwardly, a fulcrum strip for 


we 
© 


een re Seen 8 eee Km Oe omen om aren Seles ao + ame pews einer ab oe = 


a fore oo 


me 


wee 


1. at em Wwe 


Batt Pi ok 


sete, 


np eee 


ems wee 
rh 


ES ee 


ee 


“8 Re 


fi 


rete 


wewetide bwin sum mee 


ps i 
a Sa 


oe 
PS 


nn EI 
— eel trite ce Sirmetbet mene om ae: 
tangt tute “= 


Ped 


te = 


“~ eee 


wee 


oe ee - oe oe. 


ome 


* 


errs 


T+ 


pe 


ee ee 
* 


<meta» 


paar Scaitinte 


2,270,143 


the keys extending from one side of the piano to said case comprising a single large piers. 
the other, the longitudinal or side walls of each metal bent upwardly and then rearwerc 
key being notched upwardly to fit around the front edge to form a ledge at the key: . 
upper edge of the fulcrum strip, a retainer strip piece having a narrow edge flange bert 
extending from one side of the piano to the & & strip of sheet metal bent to form the: 
other directly above suid keys, said retainer strip of the case, and a cover wall secured z: - 
- functioning to hold the keys on the fulcrum of said rear wall, : 
strip. 10. A toy piano comprising a piano c2-.% 
6. A toy piano comprising a piano case, & key- of sheet metal, a metallophone support ; 
board at the front of the piano comprising a 10 tending from one side wall to the ot: 
row of simulated keys, each key being a hollow strip having a series of lugs struck »- 
sheet mctal part which is open downwardly, a therefrom, a series of metallophone fr: 
fulcrum strip for the keys extending from one tending across said strip and having he: 
side of the piano to the other, the longitudinal loosely receive said lugs. 
or side walls of each key being notched up- 35 11. A toy piano comprising a piano c:- 
wardly to fit around the upper edge of the ful- of shect metal and simulating a ba*- 
crum strip, the top edge of the fulcrum strip be- piano, said case comprising 4 single !.) 
ing notched to hold the keys against sideward of sheet metal bent upwardly and th - 
movement, a retainer strip extending from one wardly at the front edse to form a Ic: 
side of the piano to the other directly above said 20 keyboard, a strip of sheet metal ben: ; 
keys with its lower edge in substantially the same the rear edge of the case, a cover wall t°- 
plane as the fulcrum strip, said retainer strip the top of said rear, a fulcrum strip e 
functioning to hold the keys on the fulcrum {rom one side wall to the other benecth- 
strip. : a retainer strip extending irom one £2cr 
9. A toy piano comprising a piano case, @ key- 25 the other above the keys and fulcrum 
board at the front of the piano comprising a metallophone support strip extending {; 
row of simulated keys, a fulerum strip for the side wall to the other, said strip having 
keys extending from one side of the piano to oi lugs struck upwardly therefrom, a@ ¢ 
the other, each key being notched upwardly to metailophone plates extending across :: 
fit around the upper edz? of the fulcrum strip, 30 and having holes which loosely reccive t 
a retainer strip extending from one side of the 12. A toy piano comprising a case siz 
piano to the other directly above said keys, said a baby grand piano, a keyboard includ ;, 
retainer strip functioning to hold the keys on of pivoted simulated piano keys at the 
the fulcrum strip, a metallophone extending said case, a metallophoue extending ac: 
across sfid piano from side to side at a level 35 piano from side to side at a level higher 
higher than the keyboard, a strip of material keyboard, a strip of material secured c., 
secured directly t> and extending rearwardly and extending rearwardly from each 
from each key, and a hammer head on each strip. point beneath the metallophone, and 
whereby depression of a key causes the hammer wardly pointed hammer head at the en 
to strike a corresponding metallophone plate. 40 strip, said strip and head constituting 
8. A toy piano comprising a piano cese, a key- mer, whereby depression of a key ca 
board at the front of the piano comprising a row hammer to strike a corresponding mets 
of simulated keys, each key being a hollow sheet plate, said key being restored by the 
metal part which is open downwardly, a ful- the hammer. 
cruim strip for the kevs extending from one side 45 13. A toy piano comprising a piano cz 
of the piano to the other, the longitudinal or side board at the front of the piano compris 
walls of each key being notched upwardly to fit ef simulated keys, each key being a holijj 
around the uprer edge of the fulcrum strip, a metal part which is open downwardly, 
retainer strip extending from one side of the strip for the keys extending from on 
piano-to the other directly above said keys, said 60 the piano to fhe other, the longitudins 
retainer strip functioning to hold the keys on the walis of each key being notched upwa 
fulcrum strip, a metallophone extend:ng across around the upper edge of the fulerum s¢ 
said piano from side to side at a level higher tainer strip extending from one side of 
than the keyboard, a slender leaf spring secured to the other directly above said keys 
to and extending rearwardly from each key to a 55 tainer strip functioning to hold the 
point beneath the metallophone, and an upward- fulcrum strip, a metaliophone exten¢i 
ly pointed metallic hammer head at the end of said piane from side to side at a level hi 
each spring, said spring and head constituting the keyboard, a strip of materia: secur 
a hammer. whereby depression of a key causes extending rearwardly from each key 
the hammer to strike a corresponding metallo- 60 beneath the metallopnone, and an, 
phone p'at2. said key being restored by the weight pointed haramer head at the end of ¢ 
of the hammer. said strip and head constituting 4 
9. A toy piano comprising a piano case made whereby depression of a key causes th 
of shect metal and simulating a baby grand to strike a corresponding metallophone 
p’ano. a metallophone extending across the inside 65 key being restored by the weight of t 
of said case, a row of simulated piano keys with RAYMOND J. 
associated mechanism to strike the metallophone, 
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This invention relates to musical instruments. 
and more particularly to musical instruments op- 
erated by keys. ‘The principal object of the in- 
vention consis‘. in providing a musical tone or 
note producing unit which, when cperated, gen- 
erates electrical oscillations of the exact fre- 
quency corresponding to the musical tone or note 
associated with the kcy. These electrical oscilla- 
tions may then be used to operate an electro- 
acoustic sound production system. 

A further object of the invention consists in 
providing a unit of the type mentioned which 
produces the electrical oscillations by means of 
a reed or flat spring having a natural frequency 
with which it will oscillate, if receiving impulses 
either directly or by using its inertia. The nat- 
ural frequency of a reed is defined very exactly 
and therefore permits to obtain clear tones. 

A stil further object of the invention consists 
in making the reed operative by placing it into 
& magnetic circuit in alignment with a core car- 
rying a coil, the said two members serving to close 
said magnetic circuit compietely with the ex- 
ception of a small gap Jeft between them. Pref- 
erably the cross sectious of the reed anc tbe core 
facing each other on both sides of said gap are 
approximately the same so that the Vibration of 
fhe reed will cause a regular or sinusoidal vari- 
ation of the magnetic flux, and of the current in- 
duced thereby in the coil carried by said core. 

A further object of the invention consists in 
providing a musical instrument, using the afore- 
sald units for producing electrical) oscillations of 
a frequency corresponding to a definite musical 
tene or note, in which the keys allotted to cach 
musical tone or note are operating a mechanism 
provided with a striking member or 2 mechanism 
adapted to impart a rapid movement to one of 
the units, which movement is automatically and 
suddenly arrested. In the first case the vibra- 
tion is caused directly by the impact of said strik- 
ing member on the vibrating reed, while in the 
6econd case the inertia of the reed causes vibra- 
tion with natural frequency. The movement of 
the striking member or of the movable member 


ia supporting the above described unit may either 
. be produced by means of a so-called action or it 


may be produced by attaching the note produc- 


> ing units directly to the keys. 
A still further object of the invention consists go 


~’ {a providing a volume control of the sound pro- 
- @uced which may be either mechanical ard may 


im means for regulating the damping of 
oscillations of the reed or may be electrical, 
latter 


* 
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which mechanical control entails constructive 
difficulties or in which the sound volume control 
is intended to be carried beyond the limits with- 
im which mechanical means will operate. 

Purther objccts will be apparent from the fol- 
lowing detailed specification describing several 
embodiments of the invention. It is to be under- 
stood that these embodiments are examples for 
illustrative purpeses and are not intended to be 
limitative. The invention is described in such 
terms that the expert skilled in this art will read- 
fly understand that certain details and construc- 
tional features are subject to change without in 
any way depart'ng from the invention. 

In the accompanying drawings: 

Figures 1 and 2 are elevational side and front 
views, respectively, of a single tone producing 
unit according to the inveniton. 

Pigure 3 is a cross secticna' plan view of said 
unit, the cross section being taken along the line 
3—3 of Figure 1. 

Figure 4 is an elevational side view of one ein- 
bodiment of the invention using the so-called 
action now used for striking the piano strings 
and for damping the oscillation for operating 
the tone producing units according to the in- 
vention. 

Figure 5 is an elevational side view of a modl- 
fication of the action specially adapted for the 
Purpose ir question. 

Figures 6 and 7 are elevational side views sim- 
ilar to those of Figures 1 and 2 showing units 
used for the highest tones. 

Figure 8 is an elevational side view of the 
back board of a piano with the tone producing 
units shown in Figures 4, mounted thereon. 

Figure 9 is an elevaticnal side view of another 
tone producing arrangement in which no action 
at all is used, the tone producing unit being di- 
rectly attached to the keys of the piano. 

Figure 10 is a diagram showing the gencral 
arrangement and the electric connections of the 
modification lustraved in Figure 9 or in Fig- 
ure 5. 

Figure 11 is an elevational view of a complete 
piano, illustrating the arrangement of the main 
components. . 

In order to explain the object of the invention 
im general terms, it may be mentioned that it is 
the main purpose of the invention to produce elec- 
trical oscillations corresponding exactly to the 
musical tone which is allotted to each key of the 
piano or other musical instrument. While the 
keyboard and the opcrational method of produc- 


method being preferable in cases in 66 ing music by depressing keys corresponding to 
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corr! *tun<ingly. Huwever, the cores {6 and colls 
22 ace wre rably the same for all spring lengths. 

Tne <c entional action such as shown In Fiz- 
ure 4 © 4 not be described in detail es the & 
meche.. ~~ 's identical with the standard mech- 
anism nov used. It comprises the hammer 26, 
the checx ‘J, cooperating with the back stop 28, 
the wippen 29, the prolong 30, cooperating with 
the capstan screw 31 directly operated by the 
key lever 3? which forms a continuation or pro- 
jection of the key 35 which turns around the bal- 
ance rail 36. 

The damping mechanism again !s practically 
identical with the damping mechanism as con- 
ventionally used and comprises the damper block 


ie ae 


certain notes remains essentially unchanged, the 
oscillations directly produced by the keys are 
not sound vibrations but are clectrical escilla- 
tions which may be reproduced in the usual man- 
ner by a loud speaker, by a telcphone or the like 
or may. be recorded in the well known manner. 
This electrical reproduction method permits a far 
better regulation of the volume o; sound deliv- 
ered and it may even be used—in the event that 
music is practiced—in such a way that mercly 
the operator, or a selected number of persons, is 
enabled to hear the music produced; a result 
which is easily obtained by using earphones. 
Conversely, a piano of the type described may be 
used with a volume of sound which excceds by 
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far that which can be produced by the conven- 
tional type of piano, so that music for a large 
open air audience, dance mucic for open air, or 
for a plurality of rooms, etc.. may be produced 
individually without the iritermeciation of a pun- 
lic address system which, as a rule, is imperfect 
from a musical point of view. 

The main element of the invention consists in 
the tone producing unit (2, allotted to each key 
of the piano or other musical instruinent, which 
replaces the piano string conventionally used. 
This unit consists of a flat spring or reed 14 
of a predetermined length attached to a fiaine 
«6 of magnetically permeable material, which is 
closed on three sides and open at the fourth side. 
This open side is partly closed by the reed (4 and 
partly by a core {5 of magnetically permeable 
material projecting from the frame towards. the 
spring. Only a small gap {17 is left between these 
two parts. The core may be bevelled so that it 
tapers toward the edge {8 facing the reed (4. 
The magnetic lines of force are thus concentrated 
in a zone corresponding to the cross section of 
the spring. 

The reed may, if necessary, be loaded by a 
weight (9. It is fixed at one end on the frame 
{6 by means of a screw 20. A reed or flat spring 
attached at one end has, as well known a very 
exactly defined natural frequency or resonance 
frequency, determined by its own free length, if 
not loaded, or by the distance of the center of 
gravity of the oscillating system from the point 
of attachment, if loaded. The reed or spring of 
each unit is, therefore, so selected that its nat- 
ura] frequency corresponds to that of the musical 
tone or note to be produced by one key. 

The core {5 is surrounded by a coil 22 provided 
with fine windings, the wire leading to and from 
said coil being indicated at 23, 24. 

The frame is preferably laminated and con- 
sists of a large number of lamellae. Said frame 
.is magnetized so as to form a magnet. 

it will be clear that if the reed 14 or the frame 
is struck by some device or if it is moved and 
its movement is suddenly arrested it will leave 
its central position of rest and will oscillate with 
its natural frequency. The magnetic reluctance 
of the system which was closed over the small 
gap ¢? when the reed was at rest will vary in 
accordance with this oscillation and currents cor- 
responding to said oscillations will be set up in 
the coil 22. 

To start oscillations of the reed, the conven- 
tional mechanism, cailed action, may be used as 
Wustrated in Figure 4. The units {2 may be 
aligned along the back board 25 of the piano or 
other instrument as no resonance board or the 
like is mecessary ‘see Figures 4 and 8). These 
units as is seen differ as regards the free length 
of the reed and the length of the frame (6 varies 


38, the head 41 of which is applied against spring 
14 of the unit (2, much in the same way in which 
it is usually applied against the plano string. 

The conventionai action now in use which was 
developed for piano strings, although suitable to 
operate units according to the present invention 
may, however, be simplified to n marked degree. 

This simplification is shown in Figure 5 in 
which the back board 25 does not carry the uxits 
but is provided with the check 40 which in this 
case consists of a wedge-shaped member lined 
with felt 42. It also carries a rail 44 which 
supports two pivot pins 45, 46. The prolong 48 
which cooperates with the capstan screw 31 and 
key lever 22 in the way shown in the lower part 
of Figure 4 marked by reference letter a, is pro- 
vided with two further pivot pins 49, 50, and is 
linked to the rail 44 by means of links 5f, 52, 
turning around the pivot pins 49, 60 and 45, 46. | 
Thus a lever parallelogram is formed which will 
keep the prolong 48 in its vertical position while 
moved by the key. The link 52 may form part 
of or may be connected with a bracket 54 extend- 
ing upwardly from the ‘ever parallelogram and 
carrying the note or tone producer unit (2. 

The damping mechanism in this case is oper- 
ated by the pedal rod 56, which is connected with 
one of the pedals of the piano. At its upper end 
the pedal rod 66 carries an action rail 5? which 
is provided with pins 68 holding action levers 
58. A felt washer 60 may be interposed between 
said rail and sail levers and centered around the 
pins 58. 

Each action lever 59 carries a damper wire 6! 
at the end of which the damper block 62 is at- 
tached. The block 62 carries the damper head 
63 made of suitable material such as a piece of 
fur of piled fabric and the like which is to be 
applied against the reed {4 of the unit (2. 

The action lever 59 is pivoted at 64 on a sta- 
tionary supporting rail 65 and is held in its posi- 
tion of rest by a spring 66. The supporting rail 
may project towards the bracket 54, and may be 
provided with an end surface 67 which is par- 
allel to the bracket 54 when at rest and is heav- 
ily Mined with felt 68 in order to form a back | 
stop for the moving parts of the mechanism. 

It will be clear from the above that the down- 
ward movement of key 35 causes an upward 
movement of capstan screw 3! and of prolong 
48 which will move the bracket 54 against the 
back wall 35. This movement is suddenly stopped 
by the felt 42 on member 40; the reed #4 of the 
unit 42, therefore, starts its oscillations which 
will last until the bracket $4 falls back. When ¥ 
the bracket returns the starting of a new series 
of oscillations is effectively prevented by the back 
stop felt 67. 6 

The oscillations of the reett are Aedisdery 
damped by damper head 62, held against the reed 
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by spring 66. If the oscillations should continue, 
the sustaining pedal is operated whereby the rail 
$7 is moved and lifts the damper head from the 
reed (4, 

A further simplification of the arrangement re- 
sults if the note or tone producing units (2 are 
directly fixed on the keys 35 as shown in Ficure 
9. Preferably the units are fixed on the keys 
between the keybed frame 68 ani the balance 
rail. Each key is, as usual, provided with a stop 
pin 69 striking against a felt pad 10 on the key- 
bed frame 68. To increase the force necessary 
to move the keys and to make it equal to the 
force necessary to move a key against the resist- 
ance of the action now in use, the key levers 32 
may be loaded by means of weights (now shown). 

The means for translating the electrical oscil- 
lations into sound oscillations are shown in Fig- 
ures 10 and 11. This Ficure also shows an elec- 


tric volume contro] of the tones which may b2 


app'ied instead of the mechanical volume con- 
trols produced by damping in those eases in 
which the introduction of a mechanical control 
entails constructional complications. 

In Figure 10, the coils 22 are all arranged in 
Series although other connections would he pos- 
sible likewise. These coils form part of a circuit 
10 which may or may not he provides with an 
amplification stage and which is closed hy tho 
step up transformer 1{. The secondary 12 of the 
transformer is connected in series with two re- 
sistances 7§ and 16 which are provided for vol- 
ume control purposes. The entire circuit 17 con- 
taming the said clemente forms the input eiveuit 
of an audio amplifier 78 having cs inany ampli- 
fication stages as the purposs: of the instrument 
may require. The output ciresit 19 of said am- 
plifier is connected with the voice coil 81 of tire 
loud speaker 80. 

The two resistances 15 and 16 have parallel 
circuits 82, 83 by means of which they may he 
short circuited. One of these circuit; 83 may be 
permanently closed by means of the conincts 04 
of the pedal €$. The second circuit &2 is open 


at the contacts 81 as long as the loud peta} is , 


not operated. ha 

A sustaining pedal may be used in addition if, 
for instance, an arrangement similar to that 
shown in Figure 5 is emp'oved. In this case the 
sustaining pedal may operate the pedal rod &&. 

It wil! be clear thet the ose‘latinns proJjuced 
by the depression of a key of the iostrumcnt will 
induce currents in coils 22, the voltage cf which 
is stepped up in the transformer while currents 
are magnified by the amplifier or amri:fiers used. 
These currents act on the Joud speaker 83. Thev 
have to pass resistance 15 while resistance 75 
is normally short circuited. If the forte or loud 
pedal 86 is operated it closes a short circuit 
around resistance 18 and no resistance is then in- 
cluded in the input circuit of the audio aniplifier 
78. The notes produced ‘will, therefore, have 
maximum volume. If soft pedal 85 is pressed 
the short circuit to resistance 75 is interrupies 
and this resistance is now active in series with 
resistance 15. The volume will, therefore, b> cut 
down to a minimum. 

The amplifier or amplifiers may be supplied 
with current from any suitable source of vlec- 
trical energy, a plug connection &8 being showa 
for this purpose, 

The piano equipped with the tone or note pro- 
ducer units may have approximately the shape of 
& conventional piano. Figure 11 shows the out- 


The speaker may be arranged in the center of 
the back wall or in the center of the front wall 
above or below the key frame, the latter case 
being shown in the Figure. The audio ampli- 
fier 18 is best arranged on one side with its front 
wall carrying the switch $4 and te main ad- 
justment control 9f projecting outwardly. The 
adjustment control has only to be operated occa- 
s:onally and readjustment is only necessary at 
long intervals, or with a change of the use to 
which the instrument is put. Tho switch 09 has 
to be operated before use of the piano. The piug 
in contacts 93, 94 may be used for earphones or 
for the connection of the piano with a distant 
Speaker. 

Tt will be clear that the quality of the music 
instrument may be improved in many ways, if 
desired. For instance, if it is desired to produce 
not only the basic musicn! note but also certain 
harmonics a plurality of juxtancsed units or of 
juxtaposed reeds and coils may be substituted for 
the single unit. 

Moreover, it will be clear that the mechanical 
and electrical détails of mechanisms have been 
specifically described merely in order to he able 
to illustrate the principles by rn 3 Of Specific 
examples, but, as it is the principle which con- 
Stitutes the invention, these specific details may 
be replaced by others without In any way af- 
fecting the invention. 

T claim: 

1. A device for nse in musica) instruments for 
producing musical toncs hy means of electrical 
oscillations, cemprising a key, a uvit fer trans- 
lating mechanical oscillations of a frequency cor- 
resnonding to the frequency of the musical tone 
to be produced into electrical oscillations, said 
unit including a frame of magnetized ferro-mag- 
netic materi21 open along one side, a magnet core 
with a reduced substantially linear end face, a 
flat Strip-like transver iy oscillating reed with 
one freely oscillating ood one fixedly supported 
end of a predetermined ree length corresponding 
to a precetermined net. ral frequency of trans- 
verse oscillations, havine a substantially linear 
end face ot its free end. said magnet core and sald 
transversely oscillating reed being longitudinally 
aligned and being mounted on ovposite sides of 
Said frame, projecting towards each other along 
the open side of the said frame and substantially 
closing the onen side of the frame, with their sub- 
stantially linear end faces facinz each other 
across 2 Narrow gap, a coil mounted on said mag- 
net cere with it- 'ongitudinal axis extending along 
the axis of said core for producing currents in- 
duced by the variation of the magnetic flux 
through said core, means operated by the key for 
moving said unit, a fixed member for arresting 
Said movement and for causing an impact pro- 
ducing a vibration of the reed with its natural fre- 
quency and an electro-acoustic translation means 
for translating the electrical oscillations into. 
sound oscillations. 

2. A device for use in musical instruments i. 
produciig musical tones by means of electrical 
escitations, comprising a key, a unit for trans- 
lating mechanical oscillations of a frequency cor- 
respencing to the frequency of the musical tone 
to be produced into clectrical oscillations, sald 
unit inclucing a frame of magnetized ferro-mag- 
netic material, opea along one side, a magnet 
core with a reduced substantially linear end face, 
a flat strip-like transversely oscillating reed with’ 

-one freely oscillating and one fixedly supported 


76 end of a predctermined free length corresponding 
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7 
to a predetermined natural frequency of trans- 
verse oscillations, having a subst:ntially lineer 
end face at its free end, said magnet core and said 
transversely oscillating reed being longitudinally 


‘aligned and being mounted on opposite sides of 


said frame, projecting towards each other along 
the open side of the said frame and substantially 
closing the open side of the frame, with their 
substantially linear end faces facing each other 
across a narrow gap, a coil mounted on said mag- 
net core with its longitudinal axis extending along 
the axis of said core for producing currents in- 
duced by the variation of the magnetic flux 
through said core, means operated by said key to 
impart a rapid motion to said unit, means to ar- 
rest said motion to cause the reed to oscillate with 
its natural frequency, and an electro-acoustic 
transiation means for translating the electrical 
oscillations into sound oscillations. 

3. A device for use in electrical rausical instru- 
ments, producing electrical oscillations corr.- 
spondins to a rusical tone comprising a magne- 
tized frarie of ferro-magnetic materia! open along 
one sidc, a magnet core with a recuced substan- 
tially lincar end face, a flat, strip-like, trans- 
versely oscillating reed with a frecly oscillat:ng 
and a fixedly supported end of a predetermined 
free length corresponding to a predetermined 
natural frequency of its transverse oscillations, 


said reed having a substantially linear end face ¢ 


at its free end, said magnet core and said trans- 
versely oscillating recd being lonzitudinally 
aligned and being mounted and projecting from 
oppcsite sides of the frame toward cach otner 
along the open side of the said frame, so as to 
substantially close said open side, with the 
substantially linear end faces of the core and the 
free end of the reed facing each other across a 
narrow gap, a coil on said magnet core with its 


longitudinal axis extending along said core for ° 


producing electrical oscillations and mechanic 
means for producing a vibration of the recd with 
its natural frequency. 

4. A device for use in musical instruments pro- 


ducing musical tones by means of electrical oscil- ° 


lations comprising a unit for translating mechani- 
cal oscillations of a frequency corresponding to the 
frequency of the musical tone to be produced into 
electrical oscillations, said unit including a frame 
of magnetized ferro-magnetic material, open 
along one side, a magnet core with a reduced sub- 
stantially linear end face, a flat stvip-like (rans- 
versely oscillating reed with a freely oscillating 
end and a fixedly supported end of a predeter- 
mined free length, corresponding to a predeter- 
mined natural frequency of its transverse escilla- 
tions, having a substantially linear end face at 
its free end, said magnet core a ad said trans- 
versely oscillating reed being longitudinally 
aligned and being mounted on opposite sides of 
said frame, and projecting towards each other 
along the open side of the said frame, said core 
and said reed substantially closing the open side 
of the frame with their substantially linear end 
faces facing each other across a narrow Bap, & 
coil mounted on said magnet core with its longi- 


tudinal axis extending along the said core for 
producing currents induced by said core, a key, 
carrying said unit, said unit being fixedly at. 
trched to said key, with the reed in substantial 
pare lielism to said key, means for arresting the 
movement of said key, to produce an oscillation 
of the reed by inertia upon arresy of the key and 
an electro-acoustic translation means for trans. 
Jating the electrical oscillations into sound oscil- 
lations. 

5. A device for use in musical instruments for 
producing musical tones by means of electricai 
osciliations comprising a key, a unit for trans- 
lating mechanical oscillations of a frequency cor- 
responding to the frequency of the musical tone 
to be producca into electrical oscillations, Sald 
unit including a frame of marnetized ferro-mag- 
netic material open along one side, a magnet core 
with a reduced substantially linear end face, a 
flat strip-like transversely oscillating reed with a 
frecly oscillating end and a fixedly supported end 
of a predetermined free length, corresponding to 
a predetermined natural frequency of its trans- 
verse oscillations, having a substantially Hnear 
end face at its free end, said magnet core and 
said transversely oscillating reed being longitud- 
inally aligned and being mounted on opposite 
sides of said frame, projecting towards each other 
along the open side of said frame and substantl- 
ally closing said open side, with the substantially 
linear end face of the core and the free end of the 
reed facing each othe. across a narrow Cap, a coll 
mounted on said magnet core with its longitudinal 
axis extending along said core for producing in- 
duced currents, a rigid backboard, a support for 
said unit pivoted to said rigid backboard, a me- 
chanical link connection between said pivoted 
support and said key, adapted to produce 4 mo- 
tion of said pivoted support towards said fixed 
backboard, cushioning means on the latter ar- 
resting the movement of the pivoted support. a 
forther rigid support, forming a rest for the sup- 
vert of the unit, damping means applied against 
the reed in the position of rest, said means being 
pivotally mounted on said further risid support, 
a pedal and means for connecting said pivoted 
damping means with said pedal. 

6. A musica! instrumen? provided with a num- 
ber of devices according to claim 1 wherein the 
electro-acoustic translation device includes two 
resistances arranged in series, shunt circuits 
across each of raid resistances, and two pedals, 
each provided with a contact for controlling one 
of said shunt circuits. 
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quis invention relates to mechanical toys of 
. the kind having an animated figure or figures 
- ghich simulate dancing on operating the toy. 
The invention is embodied herein in a toy piano 
provided with a dancing floor having figures 
apparently standing thereon which become ani- 
mated and dance upon the floor when the piano 
is played. 

The objecis of the invention are to insure a 

7) continuous movement of the dancing figures 
while playing the piano through actuation from 
. gli of the keys of the keyboard with free action 
of the articulated parts of the dancing figures: 
to so mount a pair of dancing figures that they 
tg cannot rotate or turn their backs to the piano 
player; and to so simplify the construction of 
toys of this character that they may readily be 
sssembled by the unskilled labor employed in toy 
* factories. 
‘ {o the accomplishment of these objects and 
% such others as may hereinafter appear, as will 
readily be understood by those skilled in the art, 
the invention comprises the features and com- 
binations of parts hereinafter described and then 
‘ particularly pointed out in the appended claims. 
‘3 In the embodiment of the invention illustrated 
in the drawings: 
' Figure 1 is a view of etoy piano, in transverse 
- section, in which the improvement of this inven- 
% tion has been incorporated: 

Fig. 2 is a view, in fore and aft section, on the 
.' lne 2—2 of the toy piano shown in Fig. 1; 

Fig. 3 gives an inside view of an end board of 
the toy piano showing how it is cross-grooved to 
,, iacilitate assembly; 

. Fig. 4is a detail view of the support for a danc- 
* ing figure; 
Figs. 5 and 6 are front ard sectional vicxs, 
+‘ Tespectively, of the key-board support for tbe 
a Piano keys; 
: Fig. 7 is a view, in underside perspective, of a 
' plano key havirg a modified form of nstch; 
Fig. 8 is a view, in perspec:ive, of a portion of 
& recdified form of spacer bar for suppcerting 
yg Re:ched zeys as shown ty Fig. 7; and 

Fig. @ is a view, in perspective and on a emalier 

gg of the toy piaco as it aprears. after assem- 


]. Deseridirg the icstrated toy riano e5 one 
ty Prettis2) exbocimest of the invention the plano 
: 332 Comprises two end boards 19 each provided 
a? fis inter face with @ fract vertical croore tf, 
& Sear vervieal groove (2, an upper borizcr:al 
Gicre (3 end a lower horizenta! groove £6, all 


a3 witch are cantinucus Irpm edge to «ize cf 


(Cl. 46—118) 


the end board (Fig. 3). A floor board (6 for 
the dancing figures has its ends seated {n tho 
two upper grooves !3 and a bottom board 11 

is similarly seated in the two lower prooves 14 
thus spacing the end boards (0 apart. The spac- 
ing may be such that the key-board of the piano 
consists of one octave or eigyht keys, as shown, or 
there may be two or more uctuves, the length of 
the key-board depending on the size of the 
plano, The back comprises two boards set In 4q 
the rear grooves 2, one, (8, above the duncing 
floor and one, (8, below it. The front alse com- 
prises two boards set in the front grouves tf, one 
20, which serves as a key supporting und spac- 
ing bar (Pigs. 5 and 6) below the kcy-board and 16 
one 21, above the key-bourd. A fore and aft 
bracer 22 {s secured to each end bourd interme. 
diate the horizontal grooves 13 and 14, passing 
through cut-out corners 23 (Fig. 5) of the spacer 
bar, and serving to support a front felted mute 20 
24 for the forward ends of the plano keys und a 
rear felted mute 25 for the rear ends of the piano 
keys (Fig, 2). Trim strips 26 and 27 are placed 
across the front cdve of the dancing four and 
the front mute, respectively, A twp board 28 25 
furms a sort of stage for the danciny figures. 

Proceeding now to a descnipuoen of the plano 
action and its effect upyn the fivures on the 
dancing fioor belure déscribiag novel inethod of 
assembling the varivus parts, the: key-board as a9 
herein shown for convemence of d¢uneation 
comprises eight Keys 30 whuch may be painted 
Simulate sharps and flats even though the notes 
Produced sound but w Single octave. Each key 
has an under notch 31 (Fig. 2), convemently a 35 
Cross groove by wh.ch it may be pivotally seated 
on the cushioned wy edye of the spacer bar 20, 
The spacer bar (fig. 6s carries @ series of bpaced 
Wire clips 32 clenched into the Lar thus insuring 
separation of the keys, preventing rubuing and 
preserving their individual acuen. The notches 
3i are sumewha' forward of center co that the 
keys normally asswre a Ulted position with their 
rear ends resting on the rear mute 25 (Fig. 2). 
Hach key carries & wire lovp 33 at Ins reer end 
which engages the cuchicned under tide of a 
movable hammer «hat may be thrown upward 
by the key acticn to tngage one of a wries of 
Zylephome plates ty svund the notes. 

The xyccphese pistes 34 maz comveniently be 
Strung in a row, tath om two heeded calls 28 
riven into the lower face of the carting fr 16, 
Bistes Of fei: cr ihe lke being threauce on Un 
Badly ang lying xtain the pats W muse Lot Os 
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notes as they fall back after being struck and the “stage” purposely is such that the fgure’s 


lifted by the hammers. 

The eight note strikers are ennveniently secured 
as a single unit to the lower back board 19. To 
accomplish this a picce of relatively strong fabric 


ig cut with cishh tabi 3i (ponding from a top 


strip 38 which may be feldcd over a reinforce- 
ment 39 for strengii and is secured, as by stapling, 
to the back board. Each tab is provided with a 
stiffener 40 and its under face and the stiffener 
{is felted for sitence. At its free end each tab 
carries a:wood haimmcr 4! which may have a 
nail for striking a note-plate 36 located above it 
and in {ts path of movoinent. The hammers 


move individually upsn the g{rip 38 as a ninge., 


when actuated by an upward movement of the 
rear end of a co-acting piano key. 

It will be observed that the construction just 
described provides for a preliminary assembly 
of the strikers and back board and of the xylo- 
phone plates and dancing floor thus permitting 
these otherwise loose parts to be handled as a 
unit as the piano is being built. These prelimi- 
nary assembiages also facilitate placing the keys 
as a unit in co-acting position as will appear 
later. i 

Referring now to the animated figure and to 
the manner in which it is actuated to simulate 
dancing when the piano js played, the figure or, 
as i'lustrated, the figures 59 and 52 may be made 
of cardboard, colored to represent a well known 
cartoon subject if desired, and having the arms 
and legs loosely pivoted to the body. In the 
present instance two dancing figures are shown 
each mounted locsely on the upper end of a 
reciprocatory rod §4 passed upward through a 
hole in the dancing flcor (6. The back of each 
figure carries a block 53 ‘Fig. 2) conveniently 
grooved at its inner face. This groove 56 has an 
open bottom for receiving the rod 54 and has a 
closed top 57 so that the figure is suspended on 
the end of the rod and will be thrown upward 
when the rod rises and settle back thereon when 
the rod reseends. 

The rod 54 is reciprocated, and the figure sus- 
pended thereon thus animated. by movement of 
the piano keys. The 
formed of a pair of wires soldered at the upper 
end, or a single doubled wire (Fig. 4) which may 
be soldered at the upper end. The two strands 
are branched laterally at their lower ends form- 
ing an inverted T, finally terminating in two 
spaced legs 58. An eyelet may be placed at the 
branch if desired to prevent spreading. The 
spacing of the legs 58 may be any desired dis- 


tance but with an eight-key key-board and two 


dancing figures it is appropriate to animate each 


figure from any one of four keys. Accordingly 
as flustrated, the legs 58 are so spaced as to pass 


downward thr igh enlarged holes $9 in the first 
and fourth key for one leg and in the fifth and 


rod 54 {s conveniently 


head will strike the top board 28 before the feur, 
tan leave its supporting rod. With the constn:-. 
tion shown both figures will dance continu), 
while the piano fs being played. i 

The loose mounting would permit 4 figure ty | 
rotate on the rod 54 unless constrained. Jn orc-~ 
to ensure that the two figures are contini)- 
forwardly-facing a connecting ring 610 ds passes 
through holes in the four hands of the two fe, . 
ures thus preventing either figure from retatin; 
relatively to the other. " 

Figs. 7 and 8 illustrate a modified, but a simptc- 
and thus probably a preferable, form of key 
mounting. In this instance the key supportine 
and spacing bar 65 js provided with a heavy Sat. 
tooth formation at its upper edge, each compe 
tively wide tooth 66 forming a support fora sinv, 
key 67. Each such key has a notch 68 in its uncep 
face corresponding to the notch 31! (Fig. 2) bute:, 
less length than the width of the key and other. 
wise of such dimensions as to fit a little loosely over 
the squared end of a tooth €8 Engaseoment et 
the side walls of a tooth with the end walls of 
a notch 68 positively prevents lateral displace. 
ment of any key and the spacing of the tcet) 
is such that each key has free individual acticn, 
This form of key mounting eliminates key spacing 
elements and it is not essential to use a soft 
packing on the edge of the key support. Tho: 
front board 21 (Fig. 9) holds the entire key. 
beard down. 

The various parts of the plano action are pur. 
posely designed for ease of assembly by unskilled 
labor. In the toy factory the strikers are pre. ° 
liminarily fastened to the back board {§ and 
xylephone plates to the dancing floor (6 thu; 
facilitating their assembly. The end boards hay- 
ing been spaced by the connected fore-and-att 
bracers 22, the key-supporting bar 29 may then 
be slipped into the spaced end board grooves ! 
below said bracers. Each figure supporting wire 
carrying the two perforated keys is threaded 
through its appropriate hole in the dancing floor 
{6 and the floor is then slipped into the end board 
grooves (3 and pushed well back while ail the 
keys are fitted on the spacer bar and the front 
board 2 is slipped in the end board crooves Il. 
Sliding the dancing floor well forwaccd «he back 
board {9 may be slipped into the <nu board 4 
grooves (2, tilting the assembly at this time 8 
that the strikers will seat upon the key loops 4. 
The dancing floor being re-centered, the bottom 
and back boards {7 and {8 may be slipped into 
and secured in their grooves, the figures placed 
on the wires, and finally the top board 28 and 
trims secured in place. It will be understood that 
the felts are all secured on their respective sup- 
ports prior to assembly. The principal secure- 
ment is by glue and cleats as in the manufacture 
of furniture. Thus a simple mode of assembly by, 


eighth key for the other leg. As a safety device 
each leg 58 may be hooked at its lower end as 
shown in: Fig. 4 said hook yielding as it is forced 
down through the hole in a key and then spring- 
ing outward again. When the piano js not being 
played t? ateral branches 60 (Fig. 1) of each 
figure-supporting rod, as illustrated, lie above 
and rest upon the rear portions of four adjacent 
keys. Playing any one of these four notes will 
cause said rod to reciprocate, throwing the figure 
upward and permitting it to drop back thus jig- 
gling its arms and legs. A sharp striking of a key 
might throw the figure off of the rod but the means and animated by a movement of sa¢ 
56 proportionate size of the figure to the height of meanson playing the piano, characterized by the 


: - 226 


slipping the parts into prepared guides is pro- 
vided for a toy having a piano action. 

Having described the nature of the invention in 
its preferred form but recognizing that changes 
may be made in the structure and its mode ¢! 
assembly may be varied, the described embodi- 
ment is intended as an exploitation of the undet- 
lying essentials of the invention the true scope 6! 
which will be found tn the claims herewith. 

What is claimed as new, is:— 

1. In a toy piano of the type described having § 
figure mounted above the key-board on a mova? 


2,052,890 


- 


vari that said movable means {s associated with 
and actuated by any one of a plurality of the 


ee pane ne construction according to claim 1 in 
ee sh said movable figure supporting means con- 
‘gists of @ reciprocatory rod having a lower part 
" extending laterally, and contacting the upper rear 
ions of said plurality of the piano keys. 
g. In a toy piano of the type described having 
a figure above the key-board and reciprocatory 
means intermediate said figure and the key-board 
serving, on playing the piano, to jiggle the figure 
-. gnd simulate dancing, characterized by a socket 
carried by said figure, and said reciprocatory 
1$ means comprising a rod the upper end of which 
enters said socket loosely and the lower end of 
ghich is branched to contact several keys, where- 
by said rod is reciprocated to jiggle said figure by 
the movement of any one of a plurality of keys. 
© 64. Ina toy piano of the type described having 
g dancing figure above the key-board mounted on 
a rod adapted to be reciprocated on playing the 
. plano, sald rod having the form of an inverted T 
-the figire supporting stem of which consists of 
#8 two strands of wire, the lower ends of said strands 
branching laterally in opposite directions and 
overlying certain piano keys and the upper ends 
thereof being connected. 
§. The construction according to claim 4‘char- 
acterized by the fact that said T-rod is formed 
from a single piece of wire bent upon itself to 
form its two strand stem. 
6. The construction according to claim 4 char- 
«. acterized by the fact that sald T-rod is provided 
” with a leg depending from each lateral branch 
- having a hook at its lower end. 
7, A toy piano having, in combination, a key- 
- board, two dancing figures above the key-board 
each having a bod» with jointed arms and legs, 
each figure being mounted loosely on the upper 
end of a rod, both rods passing downward and 
each associated with certain of the piano keys to 
be reciprocated by rocking said keys, said figures 
4s facing each other with arms extended and said 
. extended arms being connected, thereby pre- 


e 


@ ) 
3 


yenting a rotation of either figure as it Jiggles on 
its supporting rod when the piano is played. 

8. In a toy piano of the type described having a 
stage above the key-board, a rod adapted to be 
reciprocated on playing the piano and passing 
upward through the stage and a figure on said 
Stage supported by the rod, characterized by a 
key-board including at least one octave having 
two non-adjacent perforated keys, the lower end 
of said rod being branched laterally in opposite 
directions, each branch having a leg and said iegs 
passing downward each through one of said per- 
forated keys, whereby said Jateral branches will 
overlie both said perforated and the intervening 
keys. 

9. The construction according to claim 8 char- 
acterized by a plurality of said branched rods 
with a figure supported on each, and the branches 
of each rod overlying a portion of the keys but 
together overlying the entire key-board, 

10. The construction according to claim 8 char- 
acterized by two branched rods with a figure sup- 
ported on each, the branches of each rod over- 
lying one half of the keys of the key-board, some 
of the membirs of said figures extending toward 
each other and such members being secured to- 
gether. 

11. In a toy piano of the type described having 
& stage above the key-board, a rod passing up- 
ward through the stage and associated with one 
or more of the keys for reciprocation thereby 
when the piano is played and a figure on said 
stage supported by the rod, said Support for the 
figure consisting of a socket on the figure having 
an open lower end and closed upper end for re- 
ceiving the upper end of the rod and loosely sus- 
pending the figure thereon, permitting the figure 
to move up and down on the rod as the red recip- 
rocates during the playing of the piano. 

12. The construction according to claim 11 
characterized by a cover above the dancing floor 
at a height above the figure such that upward 
movement of the figure on the rod will be ter- 
minated by the figure hitting said cover before 


“said socket can leave the rod. 
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Plaintiffs, 


Vv. Civil Action 73 CIV 2006 
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QUESTOR CORPORATION, 
Defendants. 
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UNITED STATES PATENT OFFICE. 


AUGUSTUS YOUNG, OF NORFOLK, VIRGINIA. 


IMPROVEMENT IN MUSICAL INSTRUN.ENTS. 


Specification forming part of Lettere Patent No. 123,969, dated February 20, 1672, 


To all whom it may concern: 
Be it known that 1. AvcGustts Young, of 


the city and county of Norfolk and State of | 
Virginia, have invented certain new and useful | musical box, 


A exactly asin the insicai box, and on the 
identical principle of the san:e. Each bara 
represents a distinetive note, also as in the 
The number of bars employed, 


Tmprovementsin Musical lustruments.of which j of course, Varies, but is always controlled by 


the following is a tull, clear, and exact descrip- 
tion, reference being had to the accompanying 
drawing and to the Jetters of reference marked 
thereon making part of this specification, in 
which— 

Figure 1 is a vertical sectional view of my 
improvement. Fig. 2 is a top-plan view, part 
of the keys being removed. 

The object of my present invention is to 
furnish an improved masical instrument which 
shall combine and blond all the advantages of 
the piano-forte as to the endless varicty of its 
performance and the musical box as tu sweet: 
Hess and aecuracy of execution, Tn my in: 
provement the spring steel bars that prealuce 
the musival sounds ave arranged ina sounding. 
box parallel to cach other and in octaves ina 
jnanner Very similar to the arrangement met 
within the ordinary musical box 5 but. instead 
of these spring-bars being operated apon me- 
chanically through the action and revolution 


With an independent serrated or toothed disk, 
and each disk is moved through a spring at- 
tachment, hereinatter described, and which is 
connected’ with the key-board of the instru. 
ment, and which Kev-board is in every respect 
the fae-simile of that now used in the piane- 
forte. Thus, while [ sceure all the richness 
and softness of note and expression of the 
musical buxowing to the fet that cach spring: 
bar represents a distinctive nute, and is su ar: 
ranged as to be sounded by its respective key 
and none other, and the functions of the diver: 
ent keys being as independent as are those of 
the piano-forte, it will readily be seen that 
any musie arranged for the piano can be per- 


formed without the slightest alteration on iy | 


finproved instrument, 
The construction and operation of ny inven- 
tion are as follows: A is the soundboard 


or box of the instriment, whieh is constneted | 


fe the useal manner, ane is srramedt ated se. 
curedon any snitable trame-work—sueh, borin 
stance, as the style ol the pinnotorte’s, 
Baers al steel spring lias, whieh ore artnet 
on and attached to the sounding board or box 


aetare | 


the number of octaves of the key-board. As 
in the piano-torte each key acts on its respect- 
ive svting, so im mes improvement each key 
hits its respective musical bar. 2 Bavea series 
of serrated disks or toothed wheels, and are 
secured by suitable bearings toa stationary 
anle-shaft. 1’, which is journaled to the sound- 
ing-board or frame A, as clearly shown in Fig. 
2. Thisaxle Lis secured at such relative posi- 
tion to the bars aa that the teeth bb alone, 
when the wheels BB are revolved, come in 
contact with the bars. C is the key-board, 
and is in every respect coustructed precisely 
as is the key-board of the ordinary organ and 
ptans, Instead, however, of the keys ¢ ¢ be- 
ing at their trout: section pivoted on vertical 
rods or other equivalent supports, as in the 
keyeboard referred to,in my improvement they 
vest on sliding bars or plates DD, as clearly 
shown in Fig. 1. These sliding bars or plates 


1 Dare constructed of any suitable material, 
of a chime barrel or drum,each baris provided 


and are secured and travel in slotted vertical 
stuuthirds bE, whieh are permanently secured 
by bearing-plates EH’ iE’ to the board A. dd 
are spring fingers or pawls, one of which is 
permanently attached to each of the sliding 
bars Dy and secured at such an angle as to 
leave its free end in immediate and direct con- 
tact with the ratchet-tecth & 6 of one of the 
wheels or disks I. Bach of these sliding bars 
D Dis sustained and supported by an inde. 
pendent spring- plate Py so arranged that whea 
the key is struck it allows of the ready de- 
pression of the key, but, so soon as the press- 
ure is removed, returns the bar D and its linger 
d@ to their normal position. Gis a retaining: 
pawl, and regulates the motion and prevents 
a return movement of the wheel B. The pawls 
d@ and Gare rendered noiseless by being cov- 
ered with sheepskin, 

Frou the foregoing distinet and detziled de- 
scription of the imcelanisin employed in ite 
constioetion, the operation of ay improve. 
ment will be readily understood, 

The musieal sprug-lars ec a iand the shit 
BY having a senes of toothed wheels, BB, at. 


, hacked, are all arranged sous tu leave the teeth 


123,069 


_ Bb of one of the wheels in such contact with 
its bar a as to cause it to be acted upon each 
time the wheel is moved precisely as in the 
piano-forte action. Whenever any hammer is 
moved through the action ot its key, it strikes 
}ts respective string. ‘The insirement is played 
on exactly like the piano. You strike one or ; 
more of the keys ¢¢, and cach depresses its 
sliding bar D. which, throngh its spring-pawl 
d, turns the wheel B so as to cause one of ifs | 
teeth b to elevate the bar with which it is in | 
contact, So as to Gillse its vibration and the 
emitting of the seund of its distinctive note, 
the brake-pawls G G resting on the teeth bb 
regulating the movement ot the wheels BB, | 
and preventing their remirn, as clearly shown 
in Fig.l. The moment the pressure of the 
finger is removed from the key ¢, and through 
which the sliding bar D has been depressed, 
the spring F instantly elevates it, returning it 


and its tinger d to their normal condition, and 


the key iv position aguin to be played on. 


e” 


. 


senescent ns 
col ~ immer cance enemies 


What I claim as new, and desire to secure 
vy Letters Patent of the United States, is— 

The spring-burs @ @, arranged as stated, 
satchet-wheels BB, vertical sliding bars ) DD 
having spring-pawls ddattached, and springs 
FG, the whole being so combined and ar- 
ranged, in connection with an ordinary kes- 
bourd, that as each key ix struck its sliding 
bar shall act directly on the ratchet so as to 
cause the michet-wheel to vibrate its respect 
ive bar without the aid of a drum or other 
intermediate mechanisnl, substantially as de 
scribed. 

Intestimony whereof Tho: 
to this specitication in the pre 
scribing wituesses. 

AUGUSTUS YOUNG. 


eigned my name 
ice of two sub- 


Witnesses: 
Joun N. DEWELL, 
G. F. DUTTEN. 
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UNITED STATES PATENT OFFICE. 


ALBERT SCHUENHUT, OF PIILADELVHIA, PENNSYLVANIA. 


IMPROVEMENT IN MUSICAL INSTRUMENTS. 


ApeelGestion forming part of Letters Patent No. 239.963, dated March 25, 1-72 


Ta alla. 4 il way cvacera: tthe kev F, a spring, j, acting coustantly upot 
Beitkny na that !, ALBERT SCHOENHUT, the connecting-rud (or hammer-butt, and tend: 
of Philadelp, . eunaylvania, have invenied | ing to maintain the sand hanmmer and key in 
an Improved Masical Jastrument, of ehich the elevated poution shown in Fig. }, and to 
the following is a specication: | reature them to this position after sounding a 
My savention riates to improvements in | pote. 
miscal instruments in which the suunds are + If a hammer be lowered slowly by depres=- 
produce) by suspended plates strock by bam » ing its hey it will not quite teach oF strike its 
mera; and the vlyect of my inventivn is to sims + plate A; Lut, as the shank ¢ of the hammer te 
plify the operating parts and insure the pro wade of spnng- wire, oF of other equivaicnt 
duction of clear aud distiact sounds ‘ material having an inherent clasticiy, if the 
f acromplisl this olyect by combining, ia | said bammer be sinidenly depreaed, as usual 
the manner sbown in the sectional view, Fig: | in playing, by striking ite key, Che momenta 
ure f, and plan view, Fiz. 2, of the accumpany: | will be eunicient to cause the bead of the elas 
ing drawing, a serics of Hat metal plates, A, | tic hammer to atnke the plate and prouluce 
of different lengths, arranged aude ly side ap , the deaired sund, and to then immestiately 
oun fraine of soundiug-bes, 1b; a series of hans. j recoil before the band is ied from the kes. 
mers, D, for etraing tue aad plates; und aac. | Vhis elanticily of the hammer ailuws of the 
ries of keys, F, for operating the sani Lamwmenr, | tise of positive connections with the key «and 
The metal plates A cousiet, 1 the present | hammers, so that the usual expensive and vg 
instance, of simple tat elriyed of hoop irun, cut | plicated tripping mechani aay be dispenaael 
tu different lenis, se that cach, eben atsvuck, | with. 
shall hea tue tone desired; aud in omer, Clai 
that this toue ehail be fuil and tcl the mand — 
distes are cnnsed to rest nyo a swung bos, | 1. The arrangement of the plates .\ apon a 
b, from which each is poiatesd, as weil aatrvus | euuiniing-bus, ib, bevcath the hammet= 1), as 
the pine a which retain 6 ia [ote wpa ; and tor the purpuse act jutthe. 
the sakl box, by tcans. of woul of other sit: |, The coubination of the slotted plates A. 
able substance 6 iaseried benevia tuc pistes} sociuding box bh, ita pinea, aml the imevkaat anys 
and erapped around (uc retains sus BS veat , matetiai arranged bete cen the bos and pilates, 
wbeerved in Fiz. 1. sii permits tae tree vie as aint foe the purpuse descr 
bration of the plates when they are struck bs 1 kh The exmabination of the heya F and bane 
the hammers, aud pueveuts tue ilenenng vt i mers 1 having elastic elaanks and cunpected 
brationa resulting ive snepemuug el the | passtively eit the keys, as aud for the ger: 
plates on coris as usual, sad tue uradeping | pone sprcuied, 
of the sound ebick would be caused by com: | &. ‘due Lammers D and keys F, ia cum bina 
tact of the arid plates with metal of otber ae | tive with the connectiug-ruds i and springs j, 
lelding snistance. ale arranzement vf the | fur the pure deacnucsl 
mere DP abvove the piaies .b, a8 muue te 18 | la testimony suctol | bave aigned 
the drawing, enables tue scunuec-iuot Ute | bame to thie spernscsiwe ia the presence vf 
be employed Bitout intenctiag B68 the op- | tee sulerrtiing Silncares, 
eration of the said kowtwers, Aov etivont Ga- ALBEMT RCHOENUUT. 
duly increasing tue bi. «ut of (be case, , 
of the latter cousssis 0: @ head, of, & osasi, ¢, Witnesses: 
and butt f, the latter Leung prvuied af 9 to Lae Wa. A. Breer, 
bameer-rail 4, and connected by 2 ru, é, to | iesaer Mownox. 


raget 


Patented Sept. 18, 1900. 
A, SCHGEMEUT, 
TOY PIANG. 
(dpplionsion fiat Aeg. lt, 1608.) 
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To all whom it may concern: 
. Beit known that I, ALBERT SCHOENACT, a 
“> | itizen of the United States, residing in Phila- 
CN ge tan delphia, Penmsylvania, have invented cenain 
" ‘5 Improvements in Toy Pianos, of which the 
following is a specification. 
My invention consists of certain improve- 
- ments in the construction of the keys, ham- 
=. ©! +, Mors, and key-separating. devices for a toy 
Ee dee ey circa eres ie a ia 
".' $?'-The object of my invention is to simplify 
‘22. and. improve these parts without adding to 
_ > the expense of the same. This object I at- 
'"". dato-in the manner hereiuafter set forth, ref- 
“4g erence being had to the accompanying draw- 
- ings, in whieh—- i 4 eat 
«.--;.. Figure 1 is a transverse section of sufiicient 
“#00 a Woy pismo to illustrate my invention. 
<7 Rig. 2 is alongitudinal section op the linea a, 
ao Fig.1. Fig. 3 is a perspective view of one of 
the keys. Fig.tisa perspective view of one 
of the hammers, aad Fig. 5 is a ‘perspective 
New of a portion of the separating-bar. 
-.; °° Jo Fig. 1 part of the casing of the piano is 
*; . 95; represented at 1, the bottom of this casing 
2 St SU -having the Wwogitudinal bar 2, whose upper 
.. «+ @dge is adapted to vertical slots Jin the lower 
2.1. portions of the keys 4, the latter being mount- 
: ed side by side on said bar 2, as usaal. 
‘ go - In order to separate adjoining keys, so as 
., 2 prevent adjoining keys from coming into 
2" 4s. gontact, and thereby gnteriering with the 
:. 74.9. properand easy manipulation, lemploy a lon- 
Su liv  gitadinal bar 5, located above the row of keys 
pty i so gg-and extending from end to end of the row, 
Co prgeeral this bar having a series of depending fingers 
ae 6;.which project down besween adjoining keys 
“-"of the row and serve to effect the proper sepa- 
“> vy aration ef the sawe. In the present instance 
- go the bar 5 is ta the form of » hollow channel 


s 
3 
fg 


*-Jor-U-bar, as it cau thas be wade of light. 


\-. sheet metal and yet will possess the nevessary 
strength sud rigidity, and the fiugers 6 con- 

“sist of portions of the web of this bar cut and 

- “45 drawn down, as.shown in Fiys. 2 and 3, an 

' 7 operation which cau be readily perfor:ned and 
7 |, which renders uunecessary any ineans for se- 
oss seuring the Angers to the bar. | “ 
pe The metallic tone-plates:7 common to toy 
“<7 go-pianosare supported upon the asual bar3, and 
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stems orsha 
these hammer-stems consists, preferably, of a 
strip of pasteboard covered on both sides with 
muslin er other thin textile material which 
projects beyond the pasteboard strip at both 
ends, the inner projecting portion being se- 
cured to the bar 9 and serving as a hinge for 
the hammer, while the outer projecting por- 
tion is bent under the end of the hammer- 
stem and is thus. interposed between said 
stem and the top of the key, So a3 to act as a 
cushion forth hammer. The ham ter-block 
11 is simply gived or otherwise secured upon 
the top of the outer or free end of the ham- 
mer-stem, as shown in Figs. 1 and 4. 

In order to provide for compact disposal of 
paris and yet perwit of the desired extended 
swiog of the hamuocr, a recess 12 is formed in 
the top of each key forthe reception of the freo 
freoend of thebammer-stem. Hence when the 
forward end of the key is depressed an up- 
wardly-projecting portion 13 0f the keyinthe 
rear of the recess l2strikes the bam merstem or 
shank ata point behind the head 11, whereby 
the desired apward movementot the hammer 
is eitected with bata very light touch opon 
the forward portion of the-key. : 

_ For the purpose of securing 
tongue at the rear, end of the bammer-stem 
to the bar 9I prefer to use & double- pointed 
tack 14, since this not only serves lo secure 
said flexible tougue to the bar 9, but it also 
preveuts any lateral twisting or displacement 
ot the hammer-sbank, and thus ivsures the 
maintenance o/ the hamoers in. proper posi- 
tion one in respect to the other. 

Having thus described. ny invention, I 
claim and desire to secure by Letters Pat- 
ent— . PA MO ie sl MIRE INU 

1. ‘Lue combination of the keys of a toy 
piano, with a bar extending alonz the row of 
keys, and having fingers projecting between 
adjoining keys, substantially as specitied. 

>. The combination of the keys of a toy 

| piano, with a bar extending along ihe row of 
keys, and baviog fingers struck up therefrom 
and projecting between adjoining keys, sab- 
stantially as specified. ; 


~3.-The combination of the keys of a toy’ 


piano; with # bar extending along the row of 


-." +. beneath the latter is a bar 9, on which arese-| xeys, and consisting of a web with uptarned 


-\crenred, by means of suitable fastenings, tiie 


os noe role ‘aaa. 
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ee pala ons \ . fee 25 > 
ing recessed for the receptidn of the free end 
a hee of the hammer-stem, metallic tone-plates, a 
ig : series of hammers pivoted td the- frame and 
. piano, said hammer having a stem composed arranged to strike the ander side of the tone- 
g.of a atrip of pasteboard, with textile mate- plates, said hammers arranged to rest in the zo 
_,. “yial secured thereto, said textile material pro- | recesses in the keys and having cushions at—- 
. *jeeting beyond the inoer end of the stem so | the onter or free ends, substantially as de~ 
- ‘as to form a dexible binze therefor, and being | scribed. foe 
_folded ander the onter or free end of the stem In testimoay whereof I have signed my | 
_t0 so as to provide a cushion for the same, and a | name to this specitication in the presence of 25. 


Dd tod th ctecadaede 


“4°22. > _-: hammer-head secured to the outer end of the | two subscribing witnesses. ae 
2 stem, substantially es speciiied. ri ' ALBERT SCHOENHUT.. . 
. §& The combination in a toy piano, of a se- Witnesses: - eal ge eee 
“< pies of keys, a pivot for said keys,meansfor| . WiLL. A. BARR, . .- 
15 separating the keys, the top of each key be- -. Jos. H. KLEIN. 


. « . . . oe 


4 
‘A 


Nard 


ge Ege ee ee sec a en we Tae . * ae ere a 6” iwc a e 
Owe ada citeee Was - car Se emnenenn So emacs soebieeds Ets Ae 6 Em ce Ashe 
een eo ere se ~ NS PORES FO ae Seem Ae Rene ge Pe AE + My en A teem te pH Bg Be 
. te Sia eee *; os bods - May oa ee Pe at eae ds 

‘ ra ‘ ; . it 


: 


idles 
one 


. 
Ps 
LS oe) 


* 


= OE OH OD eT + ee eS ome 

Set *3 ~~ * 5 - . t 
: tee eet. go Ng 

. *. * ~ ot * 


og 


* ‘tad 
bik | 
ya tle gy 


2 th wae 
soe & 
a @ 
: 


4 


BULL. ey 
=? me. a roi bns. 
Ry 


ote? SAby: 


2s. ah Lees ee 
f, SS No. 769, 129. PATENTED AUG. 30, 1904. 
N. H: COLWELL. 


TOY PIANO. 


APPLICATION FILED APB. 1, 1904. 


- 


YO MODE 
- Eh bkkuhehidurbiuLtide £ LLL LL LLL) 


N77: 


(Li kd ttithhttada 


Wa 


a 
N) 
N 
\ 
N 
I) 
N 
N 
N 
N) 
N 
N) 
N 
S 


eo fe 
(LLL Agel a a a dtd sbdddalac 


jainapdecsdchettalicke 3. er rs 
Seaceenieneememeninemtenadiica ns anne er ce 


q 
1) 


“ 


VLLLEL LLL 
NSS : 
NS 


Zz 


ee 


q ed eS snatit te. 
-t alin tin d. ‘ennai , 


7 
-- : 

* - 
« de es > 
inet 

“ ) 


“[UNITED STATES. 


- ° 
~ see Te - 


. 
: - eos 2. 
ig - see meget ale 
Ss 


Uc * 
Paes F Se Se 


" NICHOLAS H. COLWELL, 


_ RATION OF NEW JERSEY... 


yea iA, Sahl. AUN, MMR 
a 383 ocare eo 


’ GPECIZ.CATION forming 
aN iss aE, NM 


os” “ a 


"To all whom it may concern: 
_ Be it known that I, NicHoLas H. CotweE11, 
acitizen of the United States, residing at Paw- 
.: tacket, in the State of Rhode Island. have in- | 
. 5 .vented a new and useful Improvement in Toy 
°° "Pianos, of which the following is a specifica- 
* “My invention consists of certain improve- 
Ss, ments in the construction of the keys and 
“<0’ of the pivot-support for the same and also of 
;i c+’. the hammers upon which the keys are ar- 
ij," wanged to operate, as hereinaiter set forth, 
24.2." ‘and by my invention the toy piano is improved 
-\.. both in.its construction and operation. — - 
‘> <ag In the accompanying drawings, Figure 1 
. represents a transverse section of a toy piano 
embodying my invention. Fig. 2 represents 
_ asection taken in the line 2 2 of Fig. 1.. Fig. 3 
ce _Tepresents ab outspread top view of the con- 
‘so nected series of hammers. ; ear 
>-2°> In the drawings, a represents the bottom 
* of the wooden casing of the piano. 
- bébare strips of feit secured to the bottom 
t of the keysec, which 
ded with an attached 


~ 2 
t * ban , 


- Application fled April 1, 


‘c'>._ Fesonant cove 


“anv suitable 


J 7335 tittle 
Me. @ for 
woes ine SA 
“3, “+ and depth to receive the 
#,*"-' igs-covering across & bloc 
40 cient width to make several keys, and then 
- - fasten over the groove so formed a strip of 
, pasteboard, or other suitable material, 
: saw the grooved block into strips of 
.-- the the keys, the re- 
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part of Letters Patent No. 769,129, dated August 30, 1904. - 
1904. Serial Ne. 201,164. (Mo model.) 
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OF PAWTUCKET, RHODE ISLAND, ASSIGNOR TO ) 
NATIONAL NOVELTY CORPORATION, 


OF NEW YORK, N. Y., A CORPO-. 


ae 
at 


‘sulting groove or notch g, covered by the fas- 45 
tened strip A, serving to form a proper open- 


| ing for the reception of the covered support- 


ing-rod ¢, upon which the keys are pivoted 
for action upon the hammers ¢ 3. . ; 

The shanks 7 7 of the hammers ¢ # are cut 
‘out connectedly from a strip of the proper 
flexible material, as shown in Fig. 3, and this 
strip is preferably formed by inserting a 
strip of pasteboard q or similar material be- 
tween outer layers of cloth and cementing the 
layers together, and after the wooden ham- 
mer-heads t have been fastened to the con—-. 
nected shanks / J, as shown in Fig. 3, the con- 
tinuous edge & is to be tacked to the wooden 
strip 2, so that each of the connected hammers 60° 
will strike upon its proper metallic tone-plate 
m and rest at the flexible end a of its shank 
upon the upper surface of its operating-key. 
The keys c are kept separ’ ~ from each other 
upon the covered supporting-rod ¢ by means 65 
of the intervening washers o, made of paste- 
board:or other suitable material, which wiil - 
serve to secure the noiseless action of the 
keys. tne a . : 

I claim as my invention— 

1. The combination of the keys of atoy pi- 
ano with a pivoting-rod provided with a non-- - 
resonant covering, substantially as described. 

2.. The combinationof the pivoting-rod pro- . 
vided with a non-resonant covering with the 75 
keys provided with the pivoting grooves or 
notebes covered by the attached strips, sub--- - 


~ 5 ely - 
« 


* Patented August $0, 1906:7 2. fe.” 
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“Jo. 


stantially as described. “lg 


3. In a toy piano, the: combination of the - 
series of keys and the series of metallic tone- 80 
plates, with the- series of bammers having 
their shanks integrally connected at their in- 
ner ends, substantially as described. Ne 


> DLA SNICHOEAS H. COLWELL.” 
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. TOY PIANO. 
APPLICATION’ FILED FE8.20,- 1911. 


Patented Aug. 31, 1915. 
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UNITED STATES PATENT OFFICE. 


ABTHURB E. JACOBS, OF CLEVELAND, OHIO. 


TOY PLANO. eh iat ae 


1,151,790. 


Specification of Letters Patent. 


Patented Aug. 31, 1915. 


Application filed February 20,1911. Serial No. 609,650. 


-Toallwhomit may concern: - 

Be it known that I, Arrucr E. Jacoss, a 
citizen of the United States. and resident of 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented certain new 
and useful Improvements in Toy Pianos, 


’. of which I hereby declare the following to 


': be a full, clear, and exact description, such 
- as will enable others skilled in the art to 
which it appertains to make and use the 


. Same. 


“".The objects of the invention are to pro- 


’ "_\ vide a durable and efficient toy musical in- 


strument of simple construction and de- 
signed to produce a singing note of good 
_ quality by means of finger keys and ham- 
. mers in the manner of a piano. 

--* The invention comprises, a hollow metal- 
lic case of piano form. a frame slidingly 
‘movable therein. metallic tone-producing 
bars, loosely supported thereon, and spaced 
from the case, and key-operated striking 
hammers inclosed within the frame and op- 
erated by means of a key board projecting 
beyond the case, so as to be accessible to the 
player. 

The invention also includes means for 
preventing the hammers from continuing in 
contact with the metaliic bars after striking 
them, cushioning means for supporting the 
bars to prevent contact with the metal 
_ frame, and means for pivoting the keys in 
_the frame so that they will remain in place 
therein. The hammers are also pivoted so 


Tne -- $8 that they can not be removed except by 


removing the frame. 


+: |The invention also comprises the combi- 


‘nation and arrangement of parts and con- 
struction of details hereinafter described, 


at ~ 40: shown in the accompanying drawings and 


y pointed out in the claims. 


“+. “Jn the accompanying drawings Figure 1 


is a longitudinal central. section thereof; 
Fig. 2 is a perspective view of one of the 
finger-operated keys; Fig. 3 is a perspective 
i f a portion of thé plate in which the 


. 
a 


og 


__ In these views A is a hollow sheet metal 


case, shaped preferably to appear like a ~~ ~—— 


miniature grand piano and provided with 
openings B for the outlet and distribution 
of sound, and provided with a folding music 
rack D, and with a projecting portion E 
open at the top in which the key board 
formed of keys E’, EB’ is located. 

F is a frame in which the mechanism of 
the piano is secured. so that the parts will 
stay in position when assembied together, 
and will endure rough usage without injury. 
In this frame is secured the elevated hori- 
zontal plate G provided with a longitudinal 
opening G’ over which are secured the metal 
sound bars H, one for each note, and hence 
of graduated length. 

Each bar rests upon felt or other non 
resonant supports I, I so as not to commu- 
nicate vibration to the frame and case, and 
disturb the quality of the sound. Each bar 
is secured in place by means of upwardly 
turned integral tongues J, J which pass 
through openings J’, J’ in the bar and have 


turned over tips to prevent the dislodgmenc . 


of the bar. Pavan 
The front of the frame is provided with 
an elevated transverselv arranged vertical 
plate K which is vertically slotted at its 
lower edge at K’ to form supporting mem- 


bers K? which are curved to inclose the: 


pivot shaft L on which the keys E’, E’ rest. 
Grooves E?, E* form bearings which prevent 
the keys from being withdrawn, and eaca 
key is preferably provided with two pro- 
jecting parts E*® which pass through the 
slots K’. The shaft is put in place after 
putting in the keys and locks them in posi- 
tion. ee 

The front edge of each key is provided 
with a Se E* which passes under- 
neath a ledge M upon the front plate M’ of 
the case, and hence the keys cannot be re- 
moved although thev can work freely on 
their pivot shaft. Beneath the keys and 
obs upon a vertical plate N are the 

ammers which are preferably formed with 
wire stems O’ and wooden heads O. The 
stems are set in or wound about the hammer 
butts O* which are notched at O* and the 
plate N enters the notch. 


The upper edge of the plate N is also 


preferably notched at N’ for the passage of 
the lower edge of the loop & of the wire 
stem and serves to hold the hammers in 


place, and s<¢parates the hammers and in this 
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manner they are retained in place since the 
keys rest upon them and hold them down 
from above. 

It will be observed that each key is pro- 
vided with a straight lower face k* which 
corresponds with the upper face O* of the 
hammer butt O? when the key is depressed, 
as shown in dotted lines in Fig. 3. This 
face E* extends forward of the pivotal 

int of the hammer so that when the key is 

epressed and after the first concussion with 
the sound bar has taken place to produce 
the sound, the hammer will be withdrawn to 
the dotted position shown and out of con- 
tact with the sound bar, so that no amount 
of pressure upon the key will make such an 
engagement possible and hence the vibra- 
tion of the bar will produce a clear ringing 
sound which is first obtained by a sharp 
stroke upon the key and the hammer is in- 
stantly withdrawn. 

‘Tie upper transverse plate P is attached 
preferably to the frame and plate K and 
ean be withdrawn therewith when the lower 

late M’ has keen removed. The frame can 

‘removably attached to the case, as by 
means of a screw S or other suitable means. 
In Fig. 6 the frame is illustrated, detached 
from the other parts. 

: Having described the invention what I 
claim as new and desire to secure by Letters 
Patent is: ws 
. 1 Ina toy piano, a case, a frame therein, 
a series of sound bars, supported in an ele- 
vated part of said frame, a series of pivoted 
hammers adapted to engage said bars, a 
series of pivoted keys adapted to engage said 
hammers, the engaging suriaces of said keys 
g on both sides of the 
Saas, and adapted 
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to prevent engagement of the hammers with 
said bars, after the bars have been struck. 

2. In a toy piano, the combination with a 
series of sound bars and hammers, each in- 
cluding a pivoted block, suid biock having a 
flat upper surface, a series of pivoted keys, 
each provided with a corresponding lower 
dat surface, the meeting surfaces of each 
key and block extending oa both sides of the 
pivotal point in each block, and adapted to 
engage when the key is fully lowered. _ 

3. In a toy piano, a hollow metal case hav- 
ing sound emitting openings, a frame there- 
in, an elevated horizontal plate in said 
frame, said plate having a longitudinal open- 
ing, a series of spaced vertical lugs elevated 
upon said plate, a series of sound producing 
bars having openings through which said 
lugs pass, non-resonant members on said 

late on which said bars rest, a vertical 
ower plate, a series of hammers and sup- 
porting members therefor, said members 
notched for pivotal bearing of said vertical - 
plate. an upper vertical plate at the front 
of said frame, provided with vertical slots 
in its lower edge, upwardly turned members 
between said slots, a shaft resting in said up- 
wardly turned members, and said plate pro- 
vided with grooves in which said shait is 
inserted, projections on the front of said 
keys, and a retaining plate provided with a 
rearwardly extending flange passing over 
said projections. 

In testimony whereof, I hereunto set my 
hand this 14th day of February, 1911. 


fo em  t 


Wu. M. Moxzosn. > ws 


five cents each, by addressing the “ Commissioner of Patents, 
Washington, D.C.” oe ee 


wees OE. wee 


er oe 
bo 
i ™ 


‘ er W442 7 


id wafet + ee wt 


" 2 kk ger Vy et 


dare ee ¢ - 


oe 
re & 
oe hot 
(awe @ 


ao 9 


e 


WEES ope te 2, 
> ¢ pe . 
os LS as : 


we rege tes 


SoS Sey hor ce 2 tere p- 


Tae iV ah den. 
ia ~~ * 


ghee 
Mae 4 

a 

ete ae 

Na hes Ma a 

OER. tg cee. 

ee. Ve ee eu 
ee ae rar 


el rage 


ey 


SETS vi 


A 


*_ "<<? 
% . 4 »~wrs 
ve iV oe ~% 


410 


). C. DEAGAN. 
KYLOPHONE, 
APPLICATION FILED OCT. 24, 1917. 


Patented Feb. 11, 1919. 


eile: 
fellersare Claule Leagan 


$l OEE FUELED lh, COTY LOR, HAMEED, 


ot Mess, 


410 


& 


| 


2 eR MTF aR Res. 


bs RR ES HI ES aE RM TPT OE ZN 


‘4 


MELE 


UNITED STATES PATENT OFFICE. 


JEFFERSON CLAUDE DEAGAN, OF CHICAGO, ILLINOIS. 


XYLOPHONE. 


Specification of Letters Patent. 


Application filed October 24. 


To all arhom it muy concern: 

Be it known that To Jrrerrson Cracor 
Dracan, citizen of the United States. resid- 
ing at Chicago, in the county of Cook and 
State of Hlinoisx, have invented a certain 
new and n-eful Improvement in Xylophones, 
of which the following is a full, clear, con- 
cise. and exact description. 

My invention relates to musical instrn- 
ments employing sound producing bars 
made of wood or metal or other vibrating 
material that are tuned to produce tones of 
a musical seale and resonators below or he- 
hind such bars. Such instruments are 
termed xylophones. An increase in’ the 
normal temperature of the bars and reso- 
nators will sharpen the pitch of the rese- 
nators to bring them out of sympathy or 
unison with the tones produced by the bars 
and a decrease from such temperature will 
flatten the pitch of the resonators. I etlect 
compensation for impairment of the pitch 
of the resonators due to moditications in 
temperature by adjustment of the interrela- 
tion of the bars and resonaters. This ad- 
justment may he eifected by simultaneously 
regulating the distances between the bottoms 
of the resonators and the bars or the effee- 
tiveness of the openings in the resonators 
that.are adjacent the bars. 

In the preferred embodiment of the in- 
vention the resonators. as a group. are bodily 
moved toward and from the bars trans- 
versely of the bars whereby the bottoms of 
the resonators are not only adjusted with 
respect to the bars but the spaces bet ween 
the tops of the resonators a the bars are 
also regulated to modify the effectiveness 
of the openings in the resonators that are 
adjacent the bars. 

i wili explain my invention more fully 
bv reference to the accompanying drawing 
showing the preferred erbodiment thereof 
in which Figure 1 is a plan view showing 
an instrument of the xylophone type with 
an intermediate portion breken away: Fig. 
9 is a view on line 2—2 of Fig. 1; Fig. 3 
is a view on line 3—3 of Fig. 2.4 bar and 
a resonator being shown by dotted lines: and 
Fig. 4 is a per-pective view illustrating a 
part of the adjusting means. 

Like parts are indicated by similar char- 
acters of reference throughout the different 


ae 3 
instrument includes sound producing 
bars 1 each provided with a tubular reso- 
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nator 2 beneath the same, These resonators 
are ustally epen at their upper end= and 
closed at their lower ends. The bars are 
so tuned that they will produce tones of 
musical seale, They are suitably mounted 
upon strings 3 that puts through eves 4 that 
project upwardly from: the sile rails of a 
mounting frame 5. The end rails of the 
mounting frame carry eves 6 te whieh the 
strings 2 are secured. The mounting frame 
has depending portions 7 at the end~ there- 
of. Ledges S are at the lower end~ of the 
depending portions 7. Adjusting thumb 
screws 9 project downwardly through the 
end rails of the mounting frame and are in 
threaded connection with such end rails. 
Adjusting thumb screws 10 project up- 
wardly through the ledges § of the mount- 
ing frame and are in threaded connection 
with such ledges. Each screw 9 desirably 
has a screw iv in vertical aiinement there- 
with. The resonators 2 are disposed between 
and are in fixed connection with the rails 
11 that support the resonators, These rails 
LH have downward continuations 12 that rest 
upon the upper ends of the screws 10, the 
screws 9 being turned into engagement with 
the top edges of the rails 11 to prevent the 
frame from rising. 

The spaces between the rails 11 and the 
end rails of the mounting frame 5 and the 
spaces between the lower ends of the con- 
tinuations 12 and the ledges 8 are sufficient 
to enable a bodily vertical adjustment of 
the rails and the resonators coupled there- 
with to simultaneously vary the spaces be- 
tween the resonators and bars thereby to 
compensate for the usual wide variations in 
temperature that the instrument may en: 
counter. The rails enter vertical slot. 11° 
thet guide them in their vertical movements. 

Let it be assumed that the instrument is 
adjusted to have the re-enators in correct 
sympathy with the tones produced by the 
bars in a temperature of 68° Fahrenheit. 
it being under-tood that the serews 9 and 
10 hold the resonators in such relation to 
the bars that the desired quantity of tone- is 
producible. Tf the temperature rises -ufli- 
ciently from 68° Fahrenheit to throw the 
resonators appreciably out of sympathy with 
the tones produced by the bars the resonaters 
are bodily raised to put the resonators into 
correct sympathy with the tones produced 
by the bars and if there is a sufficient de- 
crease in temperature to throw the resona- 
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tors out of sympathy with the tones 
duced by the bars the resonators are lowered 
to bring the re-onittor= into sympathy, these 
adjustments being effected by the obvious 
manipulation of the screws 9 and 10. To 
guide the user. the rails 11 may carry in- 
dexes or pointers [3 movable over Compera- 
ture seales 14 that have scale marks that 
correspond to different: temperutures and 
are located to indicate the places to which 
the indexe~ 13 are to be brought to com- 
yensate for changes in teumperature. There 
3s desirably an index 13 upon each end of 
each rail 11 and a scale 1 for each index. 
The seale marks at the lower end of the 
instrument are wider apart than these at 
the upper end. the difference in the spaces 
between the scale mark~ at the two ends of 
the instrument corresponding to the varin- 
tion in lengths of the resonators. The seale 
marks are thus differently spaced at oppo- 


pro- 
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site ends of the instrument because the ad- 
justment must be greater at the lower than 
at the upper end thereof. 

While E have herein shown and particn- 
larly described) the preferred embodiment 
of my invention T do not wish to be limited 
to the preeise details of construction shown 
as changes may readily be made without de- 
parting from the spirit of my invention, bet 
haviag thus deseribed my juvention Telvin 
as new and desire to secure by Letters Vat- 
ent the following :— 

A xvlophone including a group of sound 
producing bars: a group of resonator vle- 
iments for said bars: and mechanism for 
adjusting one of caid groups toward and 
fram the other transversely of the bars. 

In witness whereof. I hereunto subscribe 
my name this twenticth day of October 
A. D. NT. 

JEFFERSON CLAUDE DEAGAN. 
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This invention relates to a musical instru- 
“ment and pertains more particularly to that 
class of instruments which are adapted to ba 
The inven- 
tion is adapted to be embodied ina miniature 
piano. More particularly the present inven- 
lion appertains to an instrument vaving a 
set of music bars sounded by hammers, 

The primary object of this invention is to 
providé an instrument of the character de- 
seribed which ts suuple in structure, econom- 
teal to manufacture. whose arrangement is 
adapted to be placed in a sinall case simt- 
Jating an upright or grand piano. In addh- 
tio. to the broader objects of this invention 
there are certain details of structure, where- 
hy a compact. durable, and strong device is 
obtained. 

These objects together with other chjects 
and corresponding accomplishments are ob- 
tained by means of the embodiment of our 
invention illu-trated in the accompanying 
drawing. in which: 

Fig. 1 is a perspective view of the com- 


23 plete instrument: Fiy. 2 isa section as seen 
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on the line 2—2 of Fig. 1: Fig. 3 is a section 
as scen on the lire 3—2 of Fig. 2; and Fig. 4 
is a frac:nentary perspective view showing 
details of structure, more specifically the 
music bar and hammer assembly. 

Referring more particularly to the draw- 
ing. a case 5 is provided, which case may he 
conveniently made of stamped metal The 
case rereinbles an upright piano and is pro- 
vided with an instrament. beard comprising 
kevs 6. The kevs 6 arranged ina row extend 
into the casing being pivetally mounted ina 
slat formed in a key plate or frame 7 ex- 
tending the lenuth of the kev board. Each 
of the kevs has a nitch 8 in which the key 
rail wall of the plate 7 rests. The kevs may 
he held in po-ition by a piece of fel 9 in- 
serted between the upper face of the kevs 
and the wall of the slot. Such a construction 
provides for easy assembly of the kevs. The 
ends of the kevs have apertures 10 for re- 
ceiving links 11. 

Secured in the case below the keyboard is 
a plate 12 having ap opening extending lon- 
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gitudinally thereof. the opening being 
marked by 15. Struck up from the edge of 
the opening are prongs 14. the prongs veinz 
arranved in pairs. the members of which are 
on oppesite sides of the opening, Music bars 
[So arranged tna rew rest unea the plate 12 
over the enening. being loosely held in posi- 
tion by the prongs Lf which are disposed in 
apertures in the bars and held againse dis- 
placement by a iaterally turned portion of 
the prongs. This mounting is best shown 
in Fig. 4. The music bars mav rest upon felt 
strips 1C extending along the caves of the 
opening. The construction is such that upon 
striking a bar. a niusical nete will Le pro- 
duced. 

Ears 17 are provided on the nlate 12 ind 
extend downwardly. These ears are bored 
to provide bearings for a shaft 18 whieh ex- 
tends the leneth of the case. Journalled on 
the shaft 18 are hammers 19 arranged in a 
rew, one for ench music bar and its corre- 
sponding kev. 

These hammers mav be conveniently made 
of stamped metal comprising ao that) bedy 
having ears 29 serving as bearings anda 
head 24.0 The links 11 may consist of wires 
extending through the onenings 19 in the 
kevs and through similar openings in the 
hammers. The ends of the links are bent 
laterally as Lest shown in Fig. 4. thereby 
fastening the keys and hammers together. 
The aperstion is obvious, A kev is struck 
therehy rock'ny it. raising its link and mov. 
ing the correspending hammer upwardly 
seas to strike fram below and sound the 
proper music bar. Upen release of the key. 
the weight ef the parts is such as to canse 
the hanuner te gravitate toe its inactive pa- 
sition as shown in Figs. 2 and 4. the kev 
alsa being restored. In the pre-ent con- 
struction, the parts are so arranged that 
they mav be installed in the lower portion 
of the case, thereby better permitting a con- 
struction simuiating an upright piano the 
keys. hammers. and music bars being wW- 
ranged in a tier with the musie bars inter- 
posed between the keys and hammers. The 
parts are alzo of suck a nature that they 
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"may he economically madie and assembled. 
- What we claim is: f 

‘ 2. Jn a tov piano. the combination of a 
‘ eaxe having key mounting. . rew of keys 
.8 pivmally dispe-ed therein and extending 
date che case, said case having ao mnsie bar 
support disposed therein. a row of miusic 
bars mounted on said scpport, a shaft ex- 
tending along and mounted upon said sup- 
y part. a rew of hammers pivotally mounted 
on seid shaft. cach banwner being formed of 
sheet metal having bateral Gearing cars at 
one ected and an upturned head at the erler. 
wsatid keys and saidi laammer heving alivned 
holes. link rods loo-cly extending through 


raid holes and having isterally directed lock-. 


ing ends. said kevs.anusie bars and hammers 
being arranged in a tier with the row of 
music bers in the center. 

2. In a toy piano, the combenation of a 
ease having a key twounting. a rew of kevs 
yivotally disposed therein and extending 
into the case. a music bar support plate 
within said case having an opening erxtend- 
ing Jengitudinally thereof. a row of ninsie 
bars transversely spanning said opening. 
said plate having beacket< struck np there- 
from. a shaft extending alone: the length of 
said o:ening and mounted in said brackets, 
a row of hammers pivotally mounted on said 
shaft and located so as to strike said bars 
through the opening of said plates. and oper- 
ating links connecting said hanmers and 
keys. said keys, music Lars and hammers 
being arranged in a tier with the row of 
musie bars in the center. 

3. In a tay piano. the combination of a 
case having a kev mounting. a row of kevs 
vivetally disposed therein and extending 
info the case. a anusie har support compris. 
ing a plate having an opening extend ng 
longitudinally thereof, said phite being dis- 
posed in said case, music bars transversely 
spanning the opening ino said plate. said 
plate having brackets struck up therefrom, 
a shaft extending along the length of 
said opening and mounted in said brack- 
ets, a rew of hammers for said bars monnt- 
edoupens said) shafe. and operating links 
connecting said hamivers and keys. sand 

- keys, musie bars and hammers being ur- 
ranged ina tier with the row of music bars 
in the center. 

4. In a toy piano. the combination of a 
vase having a key mounting. a row of keys 
rivetally disposed therein and extending 
inte the case, a music har support disposed 
it sail casing and comprising a plate hav- 
ing an opening extending Jongitudinally 
theres f. said plate having prongs struck up 
therefrom on opposite sides of said open- 
ings. a row of music bars having holes at the 
ends through which said prongs are passed 
eo that said bars are loosciy mounte| there- 


6S on, the ends of said prongs being bent lat- 
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erally. hemoners for said bars mented ~o as 
to strike the bars theouch the opening in 
said plate and operatively connecting said 
hammers and said kevs. sard keys. mu-ie bars 
avd Liaminers Geing arranged ina tier with 
the row of auusic bars in the center. 

5. In a toy pane. tue combination of a 
ease having a key menting. a row of kevs 
pivetally dispesed. therein and extending 
into the ease. a nie bar suppert camyprin- 
ing a plate having an armening extending 
Jongitudinally thereof. sand plate having 
prongs upstanding therefrom at the edges 
of sand opening. a row of mmsie bars trans- 
versely spanning savl epening and having 
holes nt the ends thereof throgeh whic said 
prongs extend. sand nrongs beng bent tate 
erally to lock said bars in position, sand plate 
having bracket~ struck up therefrom. a -naft 
estendiny along the leneth of said opening 
and mennted in said brockets. a row ¢f ham- 
mers pivotally mounted on said shaft and 
arranged to strike said bars through said 
opening, sald kevs and said benmers naving 


ahigned holes. Tink reas loosely extending 99 


through said holes and having Iateraliv di- 
rected locking ends, said kevs, music bars 
and hammers being arranged in a tier with 
the row of music bars in the center. 

6. In a toy pisne. the cembination of a 
ease having a key mounting. a row of keys 
pivetslly disposed therem and extending 
te th case, said case having a music bar 
support disposed therein, said sappert com. 
privne a plate having an enening extending 
loneitucdinally thereof, a raw of mmsie bars 
transversely spanning said opening, said 
plate having brackets struck up therefrotn, 
aoshaft extending along the leneth of said 
opening apd mounted in said brackets. a row 
of hammers formed of sheet metal each have 
ing lateral bearing ears at one end and an 
upturned head at the other. a shaft extend. 
ing alone and mounted upon said suppert, 
said hannners being pivetally mounted an 
said shaft which extends through said ears, 
said kevs and said hammers having alienad 
holes, Enk rods loosely extending through 
said holes and having laterally directed lock- 
ing euds said kevs, music hars and hammers 
henge arranged in a tier with the row of 
tntsic bars in the eenter, 

7. In a toy piana, the combination of a 
music bar suppert comprising + plate having 
an opening extending lengindindtlly there. 
of. mute bars transversely spanning ssid 
opening, said plate having brackets up-et 
herefrom and extending below the plane 
thereof, a shaft extending along the length 
of said opening and meunted in said brack- 
ets. hammers formed of sheet metal. each 
hammer having lateral bearing ears at one 
end anl anvaptirned head at the other. said 
hammers being pivotally mounted on said 
shaft which extends through said bearing 
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cars. “said bir musis bar. and Siaeens le- 
ing arranyed in a ter with the row of mu- 
- sie bars in the cexter.’ 
*& A music bar support compris ing a plate 
hating an opening extending lonsitudinally 
thereof. said plate having prongs up- —— 


ing therefrom at the edaes of said opening 
music bars transversely spatning said ae 
ing and prov inded with holes. the poe ex- 


eahian lonsele reeds the ‘hole« its sail 10 
hars. said kevs, music bars and hammers be- 
ing arranged in 2 tier with the row of mu- 
sic hare in the center. 

In witness that we claim the forezoing we 


have hereunto cub<ribed our names this Gth 13 


day of March. 1925. 
CHARLES E. BLALACK. 
‘GEORGE H. ECKSTEIN. 
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PATENT OFFICE. 


OTIS O. FUSCH, OF BELLFLOWER, CALIFORNIA. 


POWER-OPERATED MUSICAL INSTRUMENT. 


Application filed December 28, 1326. Serial No. 157,463. 


This invention has to do with a musical in- 
strument and has particular reference to a 
power operated musical instrument. 

Xylophones, orchestra bells, and various 


other like and similar musical instruments 


such as are commonly used in orchestras. are 
difficult to plav, as the sounding members 
must be rapidly and uniformly struck by 
means of hammers, or the like. The proper 
operation of hammers employed in playing 


_ these instruments requires extensive practice. 


It is an object of my present invention to 
provide a device for plaving orchestra bells 
or other similar musical elements whereby the 
elements are struck with the desired rapidity 
and regularity through depression of suitable 
control keys. 

It is an object of my invention to provide an 
instrument of the character mentioned. which 
is simple and compact, making it suitable for 
use in orchestras and the like where it is neces- 

that the instruments be portable. 
wa is another object of my invention to pro- 
vide an instrument of the character men- 
tioned, which can be operated at the will of 
the operator to strike the sounding members 
at various speeds 

Another object of my invention is to pro- 
vide an instrument of the character described, 

with an extremely simple, effective and inex- 
pensive movement, or key controlled mecha- 
nism. 

- The various objectsand featuresof mv pres- 
ent invention will be best and more fully un- 
derstood from the following detailed descrip- 
tion of a typical form and application of the 
ughout which description ref- 
erence is had to the accompanying drawings, 
in which: 

Fig: 1, is a top or plan view of my improved 
instrument showing it with the top or upper 


- portion of the casing removed ; 


Fig. 2, is a detailed, transverse. sectional 
view of the instrument taken as indicated by 
line 2—2 on Fig. 1; 

Fig. 3, is a detailed plan view of a portion 
of the instrument, being a view taken as indi- 
cated by line 3—3 on Fig. 2; 

. Fig. 4. is an enlarged sectional view ofa 


80 portion of the instrument, being a view taken 


as indicated by line +—+ on Fig. 2: and 
. Fig. 5 is an enlarged view, illustrating the 


ee 


movement or striking mechanism provided by 
my invention. 

My pong invention may be employed or 
carried out with sounding elements of vari- 
ous kinds and I may state for example, that 
the invention may be employed to actuate the 
sounding elements of orchestra belis, xylo- 
phones, or the various elements of traps em- 
plored in bands, orchestras, etc. In this con- 
nection, it is to be understood that the inven- 
tion may be carried out to actuate a combina- 
tion of different types of sounding elements. 
For purpose of example. I will refer to the in- 
vention as being applied to the actuation of 
orctiestra bells as such elements present a typi- 
cai condition that can be advantageously han- 
dled by my present invention. 

The device embodying my invention in- 
clucies. generally, the striking mechanism 12, 
operable to actuate the elements 11, drive 
means 13 which actuates the power operated 
element of the striking mechanism, and vari- 
ous other parts and features, the details of 
which will be hereinafter described. 

The casing 10 includes, generally, a main 
compartment A, which carries the sounding 
elements 11, a key compartment B at which is 
located the control keys 15. and a drive com- 
partment C, which carries the drive means 13. 
The main compartment A, is shaped and pro- 
portioned to properly accommodate the 
sounding elements 11, and in any particular 
case, the shape and size of this compartment 
wiil depend upon the number, size, arrange- 
ment, and character of the sounding elements. 
It is preferred however, in practice, to arrange 
the parts within the compartment A, so that 
thev are ascompact as possible. One part, for 
insi ance, the top of the compartment A, is 
formed with a hinged portion or section 17, 
adapted to be opened and closed to control the 
voiume of sound from the instrument. In 
practice, I may line the compartment A, and 
if desired the compartment C. with sound 
deadening material, such as felt or the like. 
The key compartment B is located at the front 
of the compartment A, and has a plurality of 
control keys 15 a ey into it from the 
compartment A. The front 16 of the com- 
partment B is mounted on hinges 17* or in any 
other suitable manner so that it can be re- 
moved or swung out of position at the front 
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of the compartment B, making the keys 15 ac- 
cessible for operation. The drive compart- 


_ ment C, may be lovated at one end of the com- 


partment A, tocarry the various parts or drive 
means 13 us will be hereinafter described. 
The casing 10, may be provided with support- 
ing legs 1U* or it may be added to or made a 
port of some other instrument. 

The sounding elements 11, illustrated in 


0 the drawings are in the nature of orchestra 


bells and for purpose of compactness, I have 
arranged them in two series, and have spaced 
the two series, one above the other, in the 
compartment A. The lower series of bel’: 11, 
is carried by or suspended from suitable car- 
riers 20, which extend between the ends 70 
and 71 of the compartment A. The upper 
series of bells is supported a substantial dis- 
tance above tho lower series and is carried by 
or suspended from the carriers 21, which ex- 
tend between the ends of the compartment A. 
The general arrangement of the bells in the 
compartment A, will be understood from in- 
spection of the Figs. 1 and 2, of the drawings. 

The striking mechanism 12, includes, gen- 
erally, a rod 23 located between the two series 
of bells and extending parallel with the se- 
ries of bells between the ends 70 and 71 of the 
compartment A, levers 24, mounted on the 
rod, keys 15 mounted on a rod 25, hammers 
26 carried by the levers, connections 27 be- 
tween the keys and levers, and a power oper- 
ated member 29 for actuating or oscillating 
the levers. The principle of construction and 


operation employed in striking each key be- 
‘ ing the same, I will proceed to describe one 


single mechanism, it being understood that 
the description applies to ail. 

The lever 24 is freely carried on the rod 23, 
at a point substantially opposite the bell to 
be played, while the key 15 for operating the 
lever 24 is freely carried on the rod 25 at a 
point opposite or substantially in line with 
the lever 24. The key 15 extends forward 
from the rod 25 to project from the compart- 


_ ment A into the compartment B where it can 


be engaged by the operator. The key is nor- 
mally held in the up position by a suitable 
spring 30. The upward movement of the key 
may be limited by the lower edge 31 of the 
partition 32 which separates the compart- 
ments A and B. The operating connection 
between the lever 24 and key 15 extends 
downwardly from one end of the lever and 
connects with the key at @ point removed 
from its pivotal mounting. The connection 


includes a resilicnt clement, for instance, a. 


spring 33. A second spring 34 is arranged 
in connection with the lever 24, for instance, 
under its other end, to counteract or urge the 
lever in the direction opposite to the direc- 
tion to which it is urged by the spring 33. 
The springs 33 and 34 are balanced or re- 
tion shown in Fig. 2 when the key 15 is i= the 


a 


normal unactuated position. When the key 
is actuated or depressed, the connection 27 
causes the lever 24 to be operated or moved 
to the operated position. The hammer 26 
includes a spring arm 33 extending from the 
lever 24 and a head 39 carried on the outer 
part of the arm. The arm 33 is shaped and 
proportioned so that the head 39 is carried 
in position to strike the bell when the device 
is operated as hereinafter described. The 
power operated element or member 29 is in - 
the form of a cam extending parallel with 
the rod 23 at a point to be engaged by the 
lever when the lever is moved to the down 
position. The cam 29 is rotated through the 
drive means 13 hereinafter described, and is 
shaped, for instance, as shown in the draw- 
ings, so that it oscillates or vibrates the lever 
when the parts are in operating position. In 
the arrangement shown, the head 39 is nor- 
mally spaced from the bell, but when the arin 
94 is oscillated or vibrated, the resiliency of 
the arm 38 allows the head to strike the bell. 
The rate at which the bell is struck by the 
hammer will, of course, depend upon the 
speed at which the cam 29 1s driven. The 
cam 29 is carried by or between suitable bear- 
ings 40 at the ends 70 and 71 of the compart- 
ment A, and thus extends past all | the 
levers 24 to operate any lever that may be de- 
pressed through depression of its correspond- 
ing key. 

The drive means 13 provided for actuating 
the cam is located in the compartment C, and 
includes, generally, a source of power such 
as a motor M, a shaft 45, which extends into 
the compartment C from or as, a continuation 
of the cam, and a variable speed drive be- 
tween the motor M and shaft 45. In prac- 
tice, I have found it advantageous to employ 
a friction drive, and in the arrangement 
shown in the drawings. I drive a friction disk 
46 from the motor through a suitable belt 47 
and I provide a friction wheel 48 on the shaft 
45 to engage the face of the disk. The fric- 
tion wheel 48 may be slidably keyed to the 
shaft 45 and may be shifted with reference 
to the disk through a rod 49 which carries an. 
arm 50 engaging the hub of the wheel 48. A 
igs 51 may be arranged in connection with 
the disk 48 to urge it toward the wheel 48 to 
maintain the disk and wheel in driving con- 
tact. It will be obvious that shifting of the 
wheel to various positions on the disk will 
vary the speed at which the cam is driven. 
The rod 49 by which the wheel is shifted 
may be operated from any convenient point, 
for instance, from a point at the front of the 
casing 10 immediately below the key board of 
the instrument. In tbe drawings. I have 
shown a lever 55 operatively connected with 
the rod 49 and having one end at the exterior 
of the instrument immediately below the key 


lated so that the lever 24 is held in the posi- board 


a 


It is desircb’e to provide means for con- 130 
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id 
veniently operating the movable top part 17 
of the compartment .\, and for this purpose 
I may provide 2 lever o having one end ac- 
‘cessible from the exterior of the device a:ija- 
cent the key board and the other end opera- 
tively connected with the part 17 by a rod 62 
In carrying out my invention I may in- 
crease the size or range of the instrument by 
adding additional units of sounding elements 
to the end 71 of the casing 10. These addi- 
tional units may include striking mechunisius 
and the cams of such mechanisms may be at- 
tached to the cam above described so that the 
whole instrument is operated from the 
means 13. 
In operation, the motor may be operated 
continuously, it keing preferred to employ a 
constant speed motor. The motor is preter- 
ably under control of a switch having an 
0 operating part 80 located adjacent the key 
board. With the motor in operation, the 
_ cam 29 is driven through the drive above de- 
scribed. When it is desired to strike one of 
the bells, its corresponding key is depressed, 
causing its lever 24 to be moved down into 
engagement with the cam so that the cam 
trips or vibrates it, resuiting in the vibra- 
tion of the hammer carried by the said lever 
so that the hammer strikes the bell. The 
speed at which the hammer is vibrated. or in 
other words, the speed at which the bell is 
struck will depend upon the speed of rota- 
tion of the cam, this being under control of 
the operator through the control lever 55, 
which is connected with the shiftable fric- 
tion wheel 48. In view of the fact that all 
of the levers 24 are in position to be engaged 
by the cam 20, all notes or bells played simul- 
taneously will be struck at exactly the same 
rate. I have found in practice, that the vari- 
able speed control makes it possible for an 
_ operator to very easily control the speed at 
- which the notes are struck, and it is possible 

to manipulate the controls to obtain very 
pleasing results. 

Having described only a typical preferred 


form of my invention, I do not wish to limit - 


‘myself to the specific details set forth. but 
wish to reserve to myself any changes or 
variations that may appear to those skilled 
in the art or fall within the scope of the fol- 
lowing claims. oe 

~ Having described my invention, I claim: 

1. A musical instrument including a sound- 
ing element. a hammer unit operable to strike 
the element, the hammer unit including a 

_ pivoted lever and a spring arm directly at- 
tached to the lever, a continuously operating 

cam, and control means whereby the hammer 

and cam unit are directly related so that the 
cam directly engages the lever causing the 
hammer to strike the element. 

2. A musical instrument including a 
sounding element, a hammer, a cam, power 


“3 


means for continuously operating the cam, 
ineans for varying the speed of operation of 
the cam, and control means whereby the aam- 
mer is moved with relation to che cam so.that 
the cam operates the hammer to strike the 
element. 

3. A musical instrument including a 
sounding element, a hammer, a continuously 
operating cam, and control means whereby 
the hammer and cam are related so that the 
cam eperates the hammer-_to-strike.the ele- 
ment, said control means including a lever. 
carrying the hammer, a key, and a direct 
connection between the lever and key where- 
by operation of the key moves the lever into 
position to be directly engaged by the cam. 

4. A musical instrument including a 
sounding element, a hammer. a continuously 
operating cam, and control means whereby 
the hammer and cam are related so that the 
cam operates the hammer to strike the ele- 
ment, said control means including a lever 
carrying the hammer, a key, and a direct 
connection between the lever and key where- 
by operation of the key moves the lever into 
position to be directly engaged by the cam, 
said connection including a spring. 

5. A musical instrument including a 
sounding element, 2 hammer unit, a continu- 
ously operating cam, and control means 
whereby the hammer and cam unit are related 
so that the cam directly operates the hammer 
to strike the element, the hammer including 
a pivoted lever directly engaged by the cam, 
a spring arm having its inner end attached 
to the lever, and a head carried by the outer 
part of the arm. 

6. A musical instrument including a 
sounding element, a hammer, 2 continuously 
operating cam, and control means whereby 
the hammer and cam are related so that the 
cam operates the hammer to strike the ele- 
ment, said control means including a lever 
carrying the hammer, a key and a connec-- 
tion between the !ever and key whereby oper- 
ation of the key moves the lever into position 
to be engaged by the cam, the hammer in- 
cluding a spring arm carried by the lever 
and a head on the outer part of the arm. 

7. A. musical instrument including, ao 
sounding element, a hammer, a rotating cam - 
for operating the hammer. and means for 
operating the cam including, a motor, and a 
variable speed drive between the.motor and 
cam. : He ; ee 

8. A musical instrument including, a 
sounding element, a hamnier, a rotating cam 
for operating the hammer, and means for 
operating the cam inciuding, a motor, and a 
variable speed drive between the motor and 
cam ineluding a friction disk driven by the 
motor and a friction wheel connected with 
the cam and movable to engage ditferent 
parts of the disk. ie 
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9. A musical instrument including a case 
having three compartments, a sounding ele- 
ment in one compartment, means for_strik- 
ing the element inthidiny a cam in satd com 
partment and a key in one of the other com- 

artments, variable speed operating means 

or the cum and located in the third com- 


- 


partment, and means whereby the operating 
means is controllable from a point adjacent 
the key. 

In ‘witness that I claim the foregoing t 
have hereunto subscribed my name this 2uth 


day of Nov. 1926. 
OTIS O. FUSCH. 
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This invention relates to mechanical toys of 
the kind having an animated ficure or fSirures 
shich simulate dancing on operating the toy, 
The invention ts embodied herein in a toy pinno 
provided with a dancing fioor havine ficures 
apparently standing thereon which become ani- 
meted and dance upon the floor when the piano 
fs played. 

The objects of the invention are to insure a 

‘continuous movement of the dancing ficures 
while playing the piano through actuation from 
all of the keys of the keyboard with free action 
of the articulated parts of the dancing figures: 
to so mount a pair of dancing figures that they 
#g cannot rotate or turn their backs to the piane 
player; and to so simpiify the construction of 
teys of this character thut they may readily be 
etsembled by the unskilled labor employed in toy 


actories. 
@ To the accomplishment of these objects and 
such others as may hereinafter appear, as will 
scadily be understood by those siilled in the art, 
the iuvention comprises the features and com- 
binatiors of parts hereinafter described and then 
particularly pointed out in the aprended claims. 

In the embod!ment of the invention Ulustrated 
in the dravings: ; 

Figure 1 is a view of toy piano, in transverse 
section, in which the improvement of this inven- 
tion has been incorporazed; 

Fig. 2 is a view. in fore ard aft section, on the 
bre 2—2 of the toy piano shown in Fig. 1: 

Fig. 3 gives an inside view of an erd board of 
the toy piano showing how it is cross-grooved to 
u facilitate assembly: 

Fiz. 41s a detail view of the Support for a danc- 
ing figure; 
Figs. 5 and 6 are front ard scticnal vicws, 
reepectiveiy, of the kez-board support for the 
a) F909 keys; 
Fig. 7 is @ view, in urders‘de perspective, of a 
Piano key having a modified form cf ictch: 
Fig. 8 is @ vicw, in peripeciive, cf a portion of 
8 Mmtdifled form of erace> bar for Supporting 
4s Ueiched kess as shown by Fig. 7: and 
Fig. 9s a viex, in Pessptclve and cn a emaiier 
_ of the (cy piano «3 it appears after assem- 
rt A 
Dercrving the siizstrated ts; $1359 25 one 
+, Plathical extrciment cf the invention the claro 
eos, 0252 Comprises two end boards 19 each prusiced 
its inner face with @ front vertica: Ercuve 6, 
tear veri'zal groove 62. an upper borizcr‘al 
-. 1198 43 exd a lower herizonta! groove (6. ad 
*, C ¥lcch ere continuscs from edge to edge of 


ou 
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(Cl. 46—118) 


the end board (Mig. 3). A floor bourd (6 for 
the dancing figures has its ends sented in the 
two upper grooves #2 end a bottom board §7 
5 similarly seated in the two lower grooves 14 
thus spacing the end boards i0 apaurh., ‘Phe spac 
ine muy be such that the key-board of the plano 
consists of one octave or eight keys, as shown, or 
there may be two or more octaves, the lenyth of 
the key-board dependins on the site of the 
Piano, The back compiises two boards ef, in 10 
the rear grooves (2, cne, 18, above the dancing 
floor and one, 18, below it. ‘rhe front also com- 
prises two boards set in the front trouves tf, one 
20, which serves as a key supporting und spac- 
ing bar (Firs. 5 and G) below the key-board and 18 
one 21, sbove the key-buard. A fore and nft 
bracer 22 is seel ed to cach end bourd Interme- 
dizte the herizental vrouves 13 and 44, passing 
through cut-out corners 23 (Pig, 5) of the spacer 
bar, and serving to support @ front teited mute 
24 for the forward ends of the plano key, and a 
tear felted mute 25 for the rear ends of the plano 
keys (Fig. 2). Trim strips 26 and 21 are placed 
across the front edve of the dancing Noor and 
the front mute, respectively. A lap heard 28 
forms a sort of Stage for the danciny figures, 
Proceeding now to a desenipuon of the plano 
action and its effect upon the figures on the 
dancing floor befure describing novel method of 
aisembling the various parts, the key-board as 
herein thewn for converuence of deunestion 
comprises €ight keys 30 which may be painted tq 
Simulate sharps and flats even though the notes 
Produced sound but w sinvle octave. hacn key 
has an under notch at «Fig. 2), Conveniently a 
Cross groove by which it may he pivatally cated 
on the cushioned wp edge of the Bpacer bar 20. 
The spacer bar (Fig. 6) carries @ SETIC’ Of bpaced 
Wire chips 32 clenched Into the bar thus issucing 
separation of the keys, preventing rubuing and 
bre“vtving their individual acten. The notches 
af are sur.ewhat forsard of Center so that the 
kess normally assume a tilted Position with their 


20 


' Year ends resting on the rear mute 25 (Fig. 23. 


Zach key carries & wire loop 33 at its rear ond 
Weich engeges the cuchicned uncer aide of a 
movabie kammer ‘that mzy be thrown upward 
by the key acc.cn to cngage one of a Mries Of 
zr.ophone plates ty svund the notes, 

The ryicrhone pistes 36 Maz conveniently Le 
Etrung in # ruw. tach on twy heads? calls 26 
¢> ven Into the iower face of the Gal.cing Leva $6, 
Btrens Of feit or the like being threatea or the 
nails end lying t«xcain the pistes te mute the 6g 
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Mfted by the hammers. 

The cight note strikers are conveniently secured 
asa single unit to the lower back board #9. To 
acconiplish this a picce of rlitively strong fabric 
fig cut with cieht tabs 2)! p. nem: from a top 
‘strip 38 which may be felucd over a reinforce- 
ment 39 for strenecit and is secured, as by stapling, 
to the back board. Evch tab i. provided with a 
stiffener 40 and its under (ace and the stiffener 
is felted for sitence. At its free end each tab 
carries a-wood hammer: 4% which may have a 
nail for striking a note-plate 34 locsted above it 
and in tts path of imovcinent. The hammers 
move individually up-n the sirip 28 as a hinge 
when actuated by aa upward movement of the 
rear end of a co-actint piano key. 

It will be observed that the construction just 
described provides for a pieliminary assemb!ly 
of the strikers and back boa:d and of the xylo- 
phone plates and dancing fleor thus permitting 
these otherwise louse pait:. to be handled as a 
unit as the piano is beins built. These prelimi- 
nary assemblaces also facilitate placinn the keys 
as a unit in co-acting position as will appear 
later. 

Referring now to the animated firure and to 
the manner in which it is actuated to simulate 
dancing when the piano is played, the figure or, 
as i‘lustrated, the ficures 69 and 52 may be made 
of cardboard, colored to represent a well known 
cartoon subject if desired, and having the arms 
and legs loosely pivoted to the body. In the 
present instance two dancing figures are shown 
each mounted loccely on the upper end of a 
reciprocatory rod 54 passed upward through a 
hole in the dancing floor 16. The back of each 
figure carries a block 53 ‘Fic. 2) conveniently 
grooved at its inner face. This groove 66 has an 
open bottom for receiving the rod §4 and has a 
ciosed top 57 so tinat the figure is suspended on 
the end of the rod and wi'l be thrown upward 
when the rod rises and settle back thereon when 
the rod rescends. 

The rod 54 is reciprocated, and the figure sus- 
pended thereon thus animated. by movement of 
the piano keys. The rod 54 its conveniently 
formed of 2 pair of wires soidcred at the wpper 
end, or a single doubled wire (Fig. 4) which may 
be soldered at the upper end. The two strands 
are branched laterally at their lower ends form- 
ing an inverted T, finelly terminating in two 
spaced legs 58. An eycict may be placed at the 
branch if desired to prevent spreading. The 
spacing of the legs §8 may be any desired dis- 
tance but with an eitht-kev key-board and two 
dancing firures it is appropriate to animate each 
figure from any one of four keys. Accordingly 
as flustrated, the legs 58 are so spaced ns to pass 
downward through enlarced holes $9 in the first 
and fourth key for one Ieg and in the fifth and 
eighth key for the other ler. Asa safety device 
each Ieg 58 may he hooked at its lower end as 
shown in Fig. 4 said hook yielding as it is forced 
down through the hole in a key and then spring- 
ing outward again. When the piano is not being 
played the lateral branches 69 (Fig. 1) of each 
figure-supporting rod, as illustrated, le above 
and rest upon the rear portions of four adjacent 
keys. Playing any one of these four notes will 
cause said rod to reciprocate, throwing the figure 
upward and permitting it to drop back thus jig- 
gi'ng its arms and legs. A sharp striking of a key 
might throw the figure off of the rod but the 
proportionate size of the figure to the height of 


2,063,600 ' 
notes as they fall back after being struck and the “stace’ purposely is such that the fiure: 
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head will strike the top board 28 before the fin,- 
€an leave its supporting rod. With the con:tn, 
tion shown both figures will dance continua), 
while the piano ts being played. 

The loose mounting would permit a Nicwe 
rotate on the rod 54 unless constrained. In org. 
to ensure that the two fMirures are continua; 
forwardly-facing a connecting ring 66 fs pa::, 
throuch holes in the four hands of the two f, 
ures thus preventing either figure from rotetin 
relatively to the other. 

Figs. 7 and 8 illustrate a modified, but a cimpte 
and thus probably a preferable, form of 4, 
mounting. In this instance the key support; 
and spacing bar 65 Is provided with a heavy gar. 
tooth formation at its upper edge, each compara 
tively wide tooth 66 forming a support for asine 
key 61. Each such key has a notch 68 fn its urd-z 
face corresponding to the notch 3! «Fis. 2) but, 
Iess lenrth than the width of the key and othe- 
wise of such dimensions as to fit a littic lou .~'y ore 
the squared end of a tooth C3. Enrancmert ¢ 
the side walls of a tooth with the end walls ¢ 
a notch 668 positively prevents lataral di-plaes 
ment of any key anct the spacing of thin tres 
is such that each key has free individual oc ic 
This form of key mounting climinat:s key spacir 
elements and it is not essential fo use a sof 
packing on the edge of the key support. Tpq 
front board 24 (Fig. 9) holds the entire <e 
beard down. 

The various parts of the piano action are pir 
posely designed for ease of assembly by unskilled 
labor. In the toy factory the strikers are pred 
liminarily fastened to the back board 19 a3 
xylophone plates to the dancinz floor (6 ‘hug 
facilitating their assemnbly. The end boards has. 
ing been spaced by the connected fore-and-zis 
bracers 22, the key-supporting bar 29 may ther 
be slipped into the spaced end board grooves ff 
below said bracers. Each fiture supporting wire 
catrying the two perforated keys is thresdod 
through its appropriate hole in the dancing Neck 
(6 and the floor is then slipped into the end board 
grooves 43 and pushed well back while all tick 
keys are fitted on the spacer bar and the fror: 
board 21 is slipped in the end board grooves tf. 
Sliding the dancing floor well forward tho bat 
board {9 may be slipped into the end board 
Grooves 12, tilting the assembly at this time 59 
that the strikers will seat upon the key loops 22. 
The dancing floor being re-centered, the bettex 
and back boards 17 and {8 may be slipped ir'e 
and secured in their grooves, the figures placed 
on the wires, and finally the top soard 28 314 
trims secured in place. It will be understood tr: 
the felts are all secured on their respective suz- 
ports prior to assembly. The prir.cipal secure- 
ment is by glue and cleats as in the manufacture 
of furniture. Thus a simple mode of assembly 38 
slipping the parts into prepared guides Is pre-w 
vided for a toy having a piano action. ‘ 

Having described the nature of the invention ia 
its preferred form but recognizing that changes 
may be made in the structure and its mode ¢ 
assembly may be varied, the described emb3c- 
ment is intended as an exploitation of the under- 
lying essentials of the invention the true scope ef 
which will be found in the claims herewith. 

What Is claimed as new, {s:— 

1, In a toy piano of the type described having § 
figure mounted above the key-board on a movate 
means and animated by a movement of saXé & 
Means on playing the piano, charactcrized by tbe EB 
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that sald movable means {s associated with 
actuated by any one of a plurality of the 


pian ne construction according to claim 1 in 
ghich said movable figure supporting mcans con- 
3 of a reciprocatory rod having a lower part 
extending Jaterally, and contacting the upper rear 

ions of said plurality of the piano kcys. 
9. In a toy plano of the type described having 
figure above the key-board and reciprocatory 
-* eans intermediate said figure and the key-board 
servi. on playing the piano, to jingic the figure 
gnd simulate dancing, characterized by a socket 
estried by said figure, and said reciprocatory 
4 means comprising a rod the upper end of which 
enters said sucket loosely and the lower end of 
which is branched to contact several keys, where- 
by sald rod is reciprocated to jiggle said firure by 
the incvement of any one of a plurality of keys. 
py 4. Ine toy piano of the type described having 

a dancing figure nvove the key-beard mvunted on 

a rod adapted to be reciprocated on playing the 

plano, said red having the form of an inverted T 

the figure supporting stem of which consists of 

t$ (wo strands of wire, the lower ends of said strands 

branching laterally tn opposite directions and 

overlying certain piano keys and the upper ends 
thereof being connected. 

§. The construction according to claim 4 char- 

W gcterized by the fact that said T-rod is formed 

from a Single picce of wire bent upon itself to 
form its two strand stem. 

6. The construction according to claim 4 char- 
acterized by the fact that said T-rod is provided 
with a leg depending from each lateral branch 
having a hook at its lower end. 

4. A toy piano having, in combination, a key- 
board, two dancing figures above the key-board 
each having a body with jointed arms and legs, 
each figure being mounted loosely on the upper 
end of a rod, both rods passing downward and 
each associated with certain of the piano keys to 
be reciprocated by rocking said keys, said figures 
qs facing each other with arms extended and said 

extended arms being connected, thereby pre- 


3 


venting a rotation of either figure as it firgles on 
its supporting rod when the piano is played. 

8. Xn a toy piano of the type described having a 
stage above the kcy-board, a rod adapted te be 
reciprocated on playing the piano and passing 
upward throurh the stege and a figure on said 
Stage supported by the rod, characterized by a 
key-beard including at least one octave having 
two non-adjacent perforated keys, the lower end 
of said rod being branched laterally in opposite 
directions, each branch having a leg and said legs 
passing downward each throuch one of said per- 
foratcd keys, whereby said lateral branches will 
overlie both said perforated and the intervening 
keys. 

9. The construction according to claim 8 char- 
acterized by a plurality of said branched rods 
with a figure supported on cach, and the branches 
of cach rod overlying a portion of the keys but 
topcther overlying the entire key-board. 

10. The construction according to claim 8 char- 
acterized by two branched rods with a figure sup- 
ported on each, the branches of cach rod over- 
lying one half of the keys of the key-board, some 
of the members of said ficures extending toward 
cach other and such members being secured to- 
gcther. 

11. In a toy piano of the type described having 
& stare above the kcey-board, a rod passing up- 
ward through the stare and associated with one 
or more of the keys for reciproeation thercby 
when the piano is played and a figure on said 
stage supported by the rod, said support for the 
figure consisting of a socket on the figure having 
an open lower end and closed upper end for re- 
ceiving the upper end of the rod and loosely sus- 
pending the figure thereon. permitting the figure 
to meve up and down on the rod as the red recip- 
rocates during the playing of the piano. 

12. The construction according to claim 11 
characterized by a cover above the dancing floor 
at a height above the figure such that upward 
movement of the figure on the rod will be ter- 
minated by the figure hitting said cover before 
said socket can leave the rod. 

ISIDORE MARKS. 
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invention relates to toys, and particularly Fir. 3 is a section taken in elevation through 
soiree tine piano in the plane of the line 3—3 of Fig. 2; 
‘ anos are already known in which keys Fic. 4 is a fragmentary transverse section 
1 to strike a xylophone having metallic acress the front of the piano taken in the plane 
t plates, perhaps more properly termed of the line 4—4 of Fig. 3; 
rephone. The primary object of my in- Fig. 5 is a horizontal section over the top of 
a ty to generally improve toy planos of this one of the folding piano legs, and is taken in the 
*-¢. A more particular object is to pro- pleme of the line 5—§5 of Fig. 3; 
at y plano which is made almost wholly of Fig. G fs a perspective view showing the con- 
+ bat which sounds fully 4s good as, or even struction of one of the keys with attached ham- 
ghana toy plano made of wood. mer; and 
“f object of my invention fs to provide Pig. 7 is explanatory of a detail of the metallo- 
soved and erectly simplified “action” be- phome construction. 
athe keys and the metalluphone, this ac- Referring to the drawing, and more particu- 
. 2° Ing so simplified as to completely elimi- larty to Fig. 1, the piano, in the specific example 
wa’ the wsual intermediate Jevers, and the like. here illustrated, simulates a grand or baby grand 
+ °¢yther object is to improve the pivoting piano. It comprises a case C supported on legs 
4° + tesa, and to provide a frictionless and in- L. and having a row of keys K at the front of the 
4 2: mounting making it very easy to as- piame. The piono is provided with a top T which 
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, te keys in the piano during moanufac- preterably conforms, in outline, to the configura- 
heee objects all contribute to moke pos- tion of the piano case. This top is, in reality, 

‘ +s cost manufacture of the toy piano. bawk of music or songs. The top jis pivo’ted at 
+ ber object of the invention is to provide the front of the case and may be raised end sup- 
' «me with a book-top preferably containing ported in an angular posilion, such as ihat illus- 
sath children’s sonzs in simplified nota- ?% trated in Fig. 2. The book-top may then be 
("= notes and keys preferably having cor- opemcd to expose any one of the serics of pages 

- ‘me numbers to facilitate playing of the of music or sonrs therein. : 
+h an wutrained child. ‘dhe book-tep is a ©onsidering the construction in greater detail, 
‘’@ plano top which mery preferably be amd referring to the remaining figures of the 
- te conform in outline to the configuration 20 drawing, the book-top comprises a front cover (2 
‘ +va-e of the plano, and which is pivoted so. atm & back cover {4 which are preferably made 
*" may be raised to a position which facili- of @ single picce of cardboard folded at the mid- 
se sling the music therein. The piano may die to furm a binding portion (6 at the left-hand 
"> provided with a pivotally mounted sup- edise of the book. A series of pages 18 ars bound 
* heh ts adapted when in raised position $5 imo the book, these preferably also being folded 
: * “§ the book-top in its position of use, the ak the middle, and the assembly being stitched, 
* ment being such that the support and stapicd, or otherwise secured, in accordance with 
'“%-top may be folded down flat on top of methods well known to binders. The book cover 
* ane when not in use. ts free at the right-hand edge. The cover is slit 
* " bonk-top construction ts not claimed here- at the binding for a short distance, thus also 
‘tb Ing claimed in my co-pending divisional freeing the back cover at the lower end of the 
“lon Sciial No. 393,766, filed June 19, 1941, left-hand edge. These free edges are clamped 
“find “Loy piano.” by reversely folded flanges 20 at the ends of a 
the accomplishment of the foregoing. and mounting wall 22. The mounting wall extends 
‘wher objects as will hereinafter appear, aewoss the piano {rem one side to the other, and 
eration consists in the toy piano elements may be a narrow strip, as shown, if the back 
* "whe Selntion one to the other, as herein- cower (4 is stiff enough to be self-sustaining in 
®@ more particularly described 4n the shape. If the cover of the book is made of ligh' 
; and sourcht to be defined in the material, the mounting wall 22 is preferably ex- 
The specification is accompanied by a temded upwardly cr widened to better support 
**. fm which: tiae book, and the left-hand edge of the book may 
. " t @ peispective view of the plano with be clamped at the top as well as at the bottom. 
em “ep in closed position: ‘Tine lower edge of mounting wall 22 is preferably 
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the book. The ends of mounting wall 22 are 
provided with intesrally formed bearing ears 24 
which are turned downwiudly and pivoted to the 
side walls of the piane case, as by means of the 
eyelets 28. If will be evident that wilh this con- 
struction, the mounting wall 22, and with it the 
book-top T. may be folded down flat on top of 
the piano case, as shown in Fie. 1. or moy he 
turned upwardly, as is indieated in Fin. 2. 


When the bock-top is turned upwardly, it is * 


supported in raised position. by means of a sutt- 
able top support. In the present case the support 
is a piece of wire 30. which 15 extended hort- 
zontally rearwardly at 32, then downs aicly at 
34, and then afain bent horizontally at 26. The 
horirontal porticn 32 acts as a pivet. it being re- 
ecived in a hole throunh a fonce 36 on the trp 
wall 42 of the piano cave, and alse being received 
in a bearing ear 43 whieh os struck downwardly 
from the top wall 42.) The portions 24 and 36 
of support 30 are not e:scntial, but are preferably 
‘added in order to provide detent means to hold 
the support 30 in vpricht position. Eprcit-ally, 
the part 36 bears aginst the bottem woll @4 of 


the piano case when the suppore 2Vis in unricht 9g 


position. Referring to Fig. 4. it will ke seen thet 
bottcm wall 44 is indented at 6 and $2 to form 
a detent which receives the part 26. Inasriuch 
as the bottom 44 of the pirno ense is somewhat 
resilient, it yiclds downwatdly when the pert 36 
is forced between the indentations 46 and 68. It 
will be understood that the support 30 may te 
turned sidewardly to a horizontal position, the 
part 36 then beins moved cut of lecking ence ae- 
ment with the bottom of the case and rising until 
it rests acainst the top wall 42. At this time the 
support 39 is in horizonial position and lics be- 


low the level of top wall 42, and therefore docs . 


not interfere with folding of the bock-tep flat 
against the top of the piano case. 

The mechanism or “acticn” of the piano fs ex- 
tremely simple. The keys K are short and are 
pivoted near their rear ends. The short rear- 
ward extensicns 59 (Figs. 3 and 6) of the keys 


have strips of material $2 sccured thereto. The . 


strips are preferably Icnc, slender sprints in strip 
or ribbon form, and esch has a hammer head 54 
at its rear end. The homer head 54 is prefer- 
piece cf metal red, the 


upper end of which 13 rounded, and the Iever x 


end of which is necked and ris ected through a 
hole in the end of the spring. This provides a 
slightly weichty, upwardly directed hammer. 
The metallophone. cencrally desianated M, ex- 


tends across the piano from one side to the other 5° 


and is disposed at a Ievel hicher than the row 
of keys K. The metallophone plates are located 
over the har cers, ond it will be evident from 
inspection of Fiz. 3, that on depressing any one 
of the keys the hammer 54 will be rained te strike 
the corresponding metallephone piste, as is in- 
flicated by the chenze in position from $2, 54 to 
62’, 54’. Because of the extremely lizht, springy 
nature of the sprincs §2. there is no interference 
with proper vibration of the metallophone plate, 
even if the key is held in depressed position. The 
keys KC are preferably formed of sheet metal. 
Each key is made of a single piece of sheet 
metal which is bent downwardly at its edges to 
form a hollow key which is open at the bottom. 
The side cdces $6 (Fig. 6) are upwardly notched 
at $8 to fit over a fulcrum strip 60 (Fig. 3) which 
‘extends from one side of the piano to the other. 
The fulcrum strip 60 is preferably L-shaped in 
“geetton, ond is secured in position by tongue and’ 


46 


slot connections 62 at Its ends which pe, - 
the side walls of the plano case. It Ire; | 
preferably ts additionally secured tn p $y, 
plurality of toncue and slot cannertis.. 
at the bettom of the plano case, one es 
being indicated at 64 in Fic. 3. i 

The fulcrum strip 60 is preferatty ,. 
slichtly along its upper edre. esis tre: sy. 
in Fir. 4. These notches may be 4-4; 
desirable to locate the kevs erainss 4 
movement and to space the same gs. 
apart. The keys are held on the fulep:. 
by a retainer strip 68, best shown tn F - 
lower edre of said strip being disprre . 
over the upper erice of filerum ctitp ¢, 
upper edee of retainer strip 6B my cee 
rearwardly at 19 to stiffen the some ong: 
the piano a more finiched ppdcarance + 
tainer strip fs secured in position by ters 
slot connections 12 at the ends of the pi 
toncues 12 passing throuch tre side vot: 
piano case. If desired, the lower en F of. 
er strip 68 may be provided with ac ing 
foning material 74. this prefernbly bet 3; 
of small diameter tubular materlol which 
gitudinally slit to be received over th? lyn 
of the retainer strip. The material may, 
ber coated fabric, such as the so-erlbd 
chetti? cften used for electric Incs!tny 
poses. 

The metailophone itself is generally er 
tional, but the manner in which the gm 
phone plates are supported deserves eg, 
The plates are stpported on two diverging, 
as is conventional, but these strips aie: 
present case formed of sheet rectal which ; 
to L-shaped configuration with the hor: 
part on top, as is best snowa at 16 laf 
The ends of these strips are secured betse 
side walls of the piano case by appropriate 
and slot connections '8. A seties of T+ 
lugs 89 are struck upwardly from the et: 
as is best shown in Figs. 3, 4 and 7. 7 
shaped lugs 86 are received :n heles 
through the ends of the metallophon: 
these holes having slots 63 which are ¢ 
sioned to receive the T-shaped lucs C0. bu 
are normally disposed perpendicular & | 
shaped lugs. Thys, the metallophone f 
initially assembled by twisting the 1c 
lowing which the plates are held lonsely, 
should be, but are incapavle of falling ws 
sition if the piano is turned upside dev 
lures need be twisted at only one end, for 
other end the entire plate may be oricn. 
receive the lug. 

The forward ends of spring 52 are B° 
secured to the keys in the following manti 
rear end wall 86 (Fig. 6) of each key i$ 
to receive the spring §2, and the tcp Cab 
forated to receive an cyelct 88. The ef. 
spring is passed throuzh the slot into as 
interior of the key. and is then eyeletics 
the top wall of the key by means of thee 

Inasmuch as the piano is made ¢f 
shcet metal, it is desirable to provice 
buffer strips made of fibrous material. 
fabrie or felt. One such strip of Mm 
indicated at 90 in Figs, 3 and 4. this * 
tending beneath the keys and preven 
metallic sound resulting from the low? 
the key etriking the bottom of the pi 
other such strip ts indicaicd at 02 in Fu 
4, this strip extending over the botte 
pianc beneath the hammer 64. The 
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suce by @ number of tongues 94 which 
ay ypwardly from the bottom 44 of the 


a grip 92 acts as @ cushion and sound 
" mediwn to prevent any metallic sound 
¢ jono key is released and the hammer 
Unst the bottom of the piano. Finally, 
‘ og re preferably disposed on top of the 
aa supports 16. These may consis 
ae se beasy strands of wool yarn which are 
-g the tops of the strips. 
5 ..-g L, of the piano, are preferably ar- 
aes a fold up against the bottom of the 
ee ¢ more compact packaging, this being 
, ae of greater convenience during storage 
é » nent of the toy. Referring to Fiz, 3, 
zai 1M formed of main picce of sheet metal 
: igtuncitudinally fulded four times to form 
Ne wee of square section. The scam, where 
. -vof the metal meet, is preferably dis- 
+, tthe inside of the leg, as is indicated at 
9 1b 2.9. Atits lover end, extensions of the 
ar® turned inwardly, as is indicated at 
gt , wilally close the bottom end of the ler. 
e-yrerend the leg is secured to a small 
pe 0 008. the parts being attached by means 
.t teanue and siot connections 106. Top 
ge 6c bs provided with a pair of extensions 
¢. 13 068 «Fig. 5) which are bent or curled 
-¢ hence sleeves. These are received on 
«e aing $10 which are formed by providing 
“et ‘om 44 of the piano with a pair of closcly 
«t genilateral slots (42. The material, be- 
oe ¥ tote 042, acts as the hinze pin (10. At 
e:. “Me end the top plate 104 is provided 
‘ ther extension or tongue $14 which is so 
+, Jorte act asa spring detent. It cooper- 
’ @ guide lug (16 struck downwardly 
e bottom 44 of the piano. It will be 
- *.en study of the drawing, that with this 
* ; +tHonm the legs may be folded inwardly 
ip line position to the broken line 
vy G08’. 
: » sare preferably so mounted as to be 
‘ ita different directions. For example, the 
: $18 may fold forwardly. as shown at 
ile the front legs may fold sidewardly 
-¥ toward one another. .In the prescnt 
‘fear Ie (18 folds forwardly and the 
+ 2 626 fulds rearwardly, while the front 
s §.U tlds sideward'y, as is indicated by the 
‘s Ele. 2. This folding of the legs in dif- 
‘hection is not at all essential, but is 
‘at desirable in order to help add sta- 
*twn the lezs are in use. The less. of 
‘. vlene one another when folded and thus 
: . the size of the carton needed to box 
: face of the piano may be assembled out 
* 
& 
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‘of shect metal patterned in a number of 
‘tf prefer the method of assembly here 
. tl. The bottom 42 fs a single, large 
‘ sheet metal, the front edze of which js 
vi sardly at (24 (Fig. 3) and rearwardly 
9 forin & suitable ledce at the keyboard. 
“ot 44 ts provided with extensions at its 
. wh are folded upwardly to form the 
* fide walls 123 nnd §39. These are 
* turned invardly at the top to form 
The curved or contoured rear edge 
Wl 69 fs fonced upwardly for & short 

#92. as ts shown in Fig. 3. 
; ‘WF Wall of the piano consists of a sepa- 
ie Of sheet metal (34 which ts readily 
'€ desired curved outline. It is secured 


‘ 
Bwall 44 Within flange 132 by &ppro- | 


* 
Pad shige es Pe as 


priate bent tongue and slot connections, one of 
which is indicated at 136. Its ends are secured 
to the side walls (28 and 130 by bent toncue 
and slot connections (38. The case is completed 
by the top wall 42, the curved periphery of which 
is downwardly flanged at (40. The top wall ts 
secured to the side wall 134 by bent tongue and 
slot connections 142. ‘Ihe top wall 42 preferably 
terminates well behind the tront edve of the 
piano im order to provide plenty of room for 
sound egress. In the present case, it terminates 
at the flange 38 which is disposed approxi- 
mately over the middle of the metallophone. 
The key retaining strip 68, which finishes the 
front of the piano case, has already been de- 
scribed. 

It is believed that the construction and opera- 
tion, as well as the many advantages of miy im- 
proved toy plano will be apparent from the fore- 
going detailed description thereof. It will also 
be apparent that while I have shown and de- 
scribed my invention in a preferred form, many 
changes and modifications may be made in the 
structure disclosed without departing from the 
spiit of the invention as sought to be defined 
in the following claims. 

In the claims the terin “metallophone” is in- 
tended to also include a xylovhone and like 
equivalents. The reference in some claims to the 
piano case simulating a “baby grand piano” ts 
intended to include a simulation of a grand piano 
and intermediate variations. 

T claim: 

1. A toy piano comprising a row of simulated 
piano keys, a metallophone extendine across said 
piano, a siender spring wire secured directly to 
each key, a hammer head at the end of each 
spring wire, the parts being so arranged that 
depression of a key causes the hammer to strike 
a@ corresponding metallophone plate. 

2. A toy piano comprising a case. a keyboard 
including a row of pivoted simulated piano keys 
at the front of said ccse. a metallophone ex- 
tending across said piano frem side to side at a 
level higher than the keyborrd, a strin of mate- 
rial secured directly to and extending rear- 
wardly from each key to a point beneath the 
metallophone. and a hammer head at the end of 
each strip, whereby depression of a key cavses 
the hammer to rise and strike a corresponding 
metallophone plate. 

3. A toy piano comprising a case simulating a 
baby erand piano, a kevbeard including a row of 
pivoted simulated piano kevs at the front of said 
case, a metallophone extending across said piano 
from side to side at a level higher than the key- 
board, a slender Ieaf sprine secured directly to 
and extending rearwardly from each key to a 
point beneath the metalluphone, and an upward- 
ly pointed metallic hamuner head at the end of 
each spring, said spring and head constituting 
a haminer, whereby depression of a key causes 
the hammer to strike a corresponding metallo- 
phone plate. said kcy being restored by the weight 
of the hammer, 

4. A toy piano comprising a row of simulated 
keys, a fulcrum strip for the keys extending from 
one side of the piann to the other, each key be- 
ing notched upwardly to fit around the upper 
edge of the fulcrum strip, and a continuous re- 
tainer strip above the keys to hold the keys on 
the fulcrum strip. 

5. A toy piano comprising a row of simulated 
keys, each key being a hollow sheet metal part 
which ts open downwardly, « fulcrum strip for 
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the keys extending from one side of the pinno to 
the other, the lonritudinal or side walls of cach 
key being notched upwardly to fit around the 
upper edee of the fulcrum strip, a retainer strip 
extending from one sid of the piano to the 
other directly above said keys, said retainer strip 
functioning to hold the keys on the fulcrum 
strip. 

6. A toy piano comprising a piano case, a key- 
board at the front of the piano comprising a 
row of simulated keys, each kev being a hollow 
sheet metal part which is open downwardly, a 
fulcrum strip for the keys extending from one 
side of the piano to the other, the longitudinal 
or side walls of each key being notched up- 
wardly to fit around the upper edve of the ful- 
crum strip, the top edre of the fulcrum strip be- 
ing notched to held the keys acainst sideward 
movement, a retainer strip extending from one 
side of the piano to the other directly above said 
keys with its lower edge in substentially the sane 
plane as the fulertum strip, said retainer strip 
functioning to hold the keys on the fulerum 
strip. 

7. A toy piano comprising a piano case, a kev- 
board at the frent of the piano comprising a 
row of simulated keys, a fulcrum strip for the 
keys extending from onn side of the piano to 
the other, cach key being netched upwardly to 
fit around the upper cdze of the fulcrum strip, 
a retainer strip extending from one side of the 
piano to the other directly above said keys, said 
retaincr strip functioning to held the keys on 
the fulcrum strip. a metallcphone extending 
across sr iil piano from side to side at a level 
higher than the keyboard. a strip of material 
secured directly ta and extending rearwardly 
from each key. and a hammer head on each strip, 
whereby depression of a kev causcs the hammer 
to strike a corresponding metallophone plate. 

8. A toy piano comprising a piano cose, a kev- 
board at the front of the piano comprising a row 
of simulated keys, each key being a hollow sheet 
metal part which is open downwardly, a ful- 
crum strip for the kevs extending from one side 
of the piano to the cther. the longitudinal or side 
walls of each key being notched upwardly to fit 
around the upper edze of the fulcrum strip, a 
retainer strip extending from one side of the 
piano-to the other directly above said keys, said 
retainer strip functioning to hold the keys on the 
fulcrum strip, a metallophone extending across 
said piano from side to side at a level hisher 
than the keyboard, a2 slender !-at spring secured 
to and extending rewvwardly from cach key to a 
point teneath the metallophones. and on upward- 
ly pointed metallic hammer head at the end of 
each spring, said spring end heed constituting 
a hammer. whereby depression of a key causes 
the hammer to strixe a corresronding metallo- 
phone p'atc. said key being restored by the weight 
of the hammer. ] 

9. A toy piano comprising a piano case made 
of shect metal and simulating a baby grand 
p'an. a metaliophone extending across the inside 
of said case, a row of simulated plano keys with 
associated mechanism to strike the metallophoae, 


sald cnse comprising a single large pices, 
metal bent upwardly and then rearwar;', 
front edre to form a lecre at the key 
piece having a narrow edge Gane bent ,-. 
a strip of shect metal bent co form the ¢, 
of the case, and a cover wall secured ¢; . 
of said rear wall. 

10. A toy piano comprising @ pians ¢:- 
of sheet metal, a metallophone Fuppait -- 
tending from one side wall to the gts. 
strip having a series of lurs ctruck y- 
theicfrom, a ecrics of metallophone p:.. 
tending across said strip and having ke:-, 
loosely receive said lugs. 

11. A toy piono comprising a piano e-- 
of sheet metal and simulatine a bis, 
piano, said ense comprising a sinsle >, 
of sheet metal bent upwardiy and + r, 
wardly at the front ede to form a lec-. 
keybeard, a strip of sheet metal ben: +. 
the rear edge of the cass, a cover wall y-- 
the top of said rear, a fulcrum strip ey: 
{rom one side wall to the other beneath: 
a@ retainer strip extending from ene sive; 
the other above the keys and filerum - 
metallophone support strip extending f: 
s.de wall to the other, said strip havine - 
@ lugs struck upwardly therefrom, a ¢ 
metailophone plates extending across ¢3. 
and having holes which loosely receive ¢- 

12. A toy piano comprising a case sir 
& baby grind piano, a keyboard incluc:s- 
of pivoted simulat::: piano Keys at the 
ssid case, a metallophone extending acr- 
piano [ror side to side at a level hicher ¢: 
keyboard, a strip of material secured dir, 
and extending rearwardly from earch k 
point keneath the metallophone, and ; 
wardly pointed hammer head at the end; 
Strip, said strip and head constituting a 
mer, whereby depression of a key ca 
hammer to strike a corresponding me?" 
plate, said key being restored by the vi 
the hammer. 

13. A toy p ino comprising a piano css: 
board at the (ront of the prano cornpris:r’ 
of simulated keys, each key being a hellc- 
metal part which is open downwardly, a! 
strip for the keys extending from one: 
the piano to fhe other, the loncitudini; 
walis of each key being netched upware: 
avound the upper edge of tne fulcrum str 
tainer strip extending from one side of ti. 
to the other directly above said keys, : 
tainer strip functioning to hold the keys 
fulcruin strip, a metallophone extendin: 
said piano from side to side at a levei his? 
the ke: board, a strip of material secured 
extending rearwardly from each key tot 
beneath the metallophone, and an u; 
pointed haramer head at the end of eac 
said strip and head constituting a h- 
whereby depression of a key causes thet: 
to strike a corresponding metallophone pi 
key being restored by the weight of tne ~ 
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sy present invention relates to musical instru- 
rents and more particularly to electrical instru- 
ments ef the piano type, 

Itis an object of my present invention to pro- 
side an electrical mnusica! instrument which is ex- 
tremely simple in construction and nevertheless, 
finta touch which is very similar to the one of 
e plano of usual type. Also the music obtained 
fem an electrical musical instrument of this 
tpe fs very similor in tonal quatity to the mutsic 
ciftotnable with a conventional mechanical piano, 

It is a further object of my present invention 
to provide a musical instrument of the above 
type which is equipped with a conventional key- 
teord and pedals adapted to be operated like 
(hese of a conventional piano. 

With the above objects in view, my present in- 
vention mainly consists of an electrical musical 
Vee instrument comprising in combination a se- 
sof yibration creating units each of which con- 
:tsofa magnetized steel reed, a turnable hold- 
‘member to which this macnetized steel reed 
eeured so as to bo adapted to vibrate relative 
to thts holding member, and a stop member ar- 
1 need so as to be adapted to stop turning of the 
I. sding member after the same has been turned 
ty -ald operating member, 

An electrical musical instrument of the tvpe 
trorosed above comprises in addition to the de- 
tilbed vibration creating units an electric vibra- 
"en pick-up arrangementetrranged so that the 
terds secured to the heldivs members are turn- 
his between two positions in one of which they 
we near to the pick-up arranreinent and in the 
ely roof which they are farther therefrom, 

Inaninstrument of the type described the vari- 
™ty tones are preferobly obtained by makine the 
tous of different leneths. When an operating 
mtmber fs moved the correspendine holding 
tecober will turn until it abuts arainst the steno 
Msinber: thus, this stop member will abruptly 
Cuminate cur ning movement of the holding 
V esher thereby causing vibration of the reed se- 
trrd ta the same. Such vibration of the reed 
‘Ibe picked up by the electrical vibration pick- 
"’ straneement and transformed in well-known 
¥¥ into sound vibrations which are transmitted 
“ten by a loud speaker of conventional type. 

: In accordance with a preferred enibodiment of 
ai Presen? invention, an electrical piano em- 
sisal. the above coscribed elements and fea- 
vay oeeMprises a covwmon clectric vibration pick- 
a Rtiangement and a series of vibration creat- 


(~x."* Wills; cach of these vibration ercating units 


‘ 


} rises a piano key consisting of an outer op- 
iu key portion and an inner supporting key 
"1, @ vibratable magnetized steel reed se- 

to this {nner supporting key portion at the 

. end thereof in such a manner as to enable 


‘Mtlon of the reed relative to the key, common 
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pivoting means turnably supporting all Piano 
keys so that cach of them is turnable between 
inoperative posilion in which the reed secured to 
the hey is relatively far from the common pick- 
Up arransement and ope ative pesition in which 
the reed is relatively near to the common pick- 
up arran.ement within the plek-up sphere of the 
somo, ganda cominon slithtly resilient stop mem. 
ber arranced in the path of turnine of all piano 
keys so as to abrupt'y stop turning of a key when 
the same is turned by its outer operating por- 
tion from inoperative into operative position; and 
abrupt stopping of the key in turn will result in 
vibration of the reed secured thereto. 

Of course, a piano of the type proposed by me 
misht also be provided with a so-called loud pedat 
and 2 sa-ralled soft pedal which are simply com- 
bined wath the electrical amplifier and loud 
speaker actuated by the electric vibration pick- 
up arranscment montioned ahove. Of course, it 
is also possible to obtain with one Single pedal 
both effects. i 

Tn addition to these pedals, it is of course, also 
necessary to have a sustainin:: pedal by which 
it is possible to sustain or draw out the tones 
created by depressing the keys. 

In order to obtain this sustainin2 effect I pro- 
vide in accordance with a preferred embodiment 
of my preseat invention a second electric vibra- 
tion pick-up arrancemoent arcancod spaced from 
the first electric vibration pick-up arrangement 
described above; the keys and. their pivoting 
means are then arranicd so that each of the keys 
is turnable between a first position in which the 
reed secured to the key is located near the first 
pick-un arransement and a second rosition in 
Which it is located near the second pick-up ar- 
rangement. 

If a second pick-up arrangement is provided 
as described in the preeediny Paragraph, the 


‘Slightly resilient stop menibor, preferably called 


first step member, is erranced so.as to stop move- 
ment of a key when depressed in the abo ° mene 
tioned first position, namely ina position in which 
the reed sccurcd to the key is loeat-d near the 
first pick-up arrareement. Furthermore, I pro- 
vide also a second stop member which is srranned 
movably into the oath of the reeds themselves su 
as to stop vibration of the sume after the keys 
have been depressed and releascd thereafter, 
Finally, I provide alsa a third stop member ar- 
ranged in the path of the keys so as to stop the 
same when the recds secured thereto are located 
near the second pick-up arrangement mentioned 


. above, 


The petal wiich crestes a sustaining tone 
effect ts electrically connected with the second 
stop member and adapted to move the same out 
of the path of the keys and the reeds secured 


G0 thereto when a sustained tone effect is desired, 
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By such action of the pecal the key or keys are 
free to move when released until the reed or reeds 
secured to them are loented epposite the above 
mentioned secon) pick-wp arrangement which 
will transform the continuins vibrations of the 
reeds into sustained tone elects reproduced by the 
loud speaker arranvement mentioned above. 

The novel fertures which T consider as char- 
actcristic for niy invention are set forth in par- 
ticular in the anpended claims. The invention 
itself, hawever, voih as to its construction and fits 
methed of overation, tocether with additional ob- 
Jects and advantoirves thereof, will be best under- 
stood from the following description of specific 
embodiments when read in connection with the 
accomranying drawings, in which: 

Fiz. 1 js a schematic dincrammatic side view, 
partly in sections. of an electrical piano of the 
type proposed by me; 

Fig. 2 is a perspective rear view of the piano 
schematically and diacrammatically shown in Fig. 
1, partly in sections; 

Fie. 3 isa perspective front view of the piano 
shown in Fiss. i and 2, partly in sections; 

Fis. 4 is a schematic diacrammatic side view 
of my new piano similar to the view shown in 
Fig. 1, showing a key in depressed position; 

Fiz. 5 is a view similsr to the one in Figs. 1 and 
4, showing the sustaining pedal in depressed op- 
erative povition; 

Fiz. 6 is a perspective outer front view of an 
electrical piano of the type shown in Figs. 1 to 
3; 

Fig. 7 is a perspective outer rear view of the 
same piano; and 

Fig. 8 is a diacramimatic, schematic side view, 
partly in section, of 2 imedified embodiment of a 
piano of the tyre proposed by me, 

As shown in Fics. 1 to 3, my new piano com- 
prises 1 series of piano keys (0 all of which are 
pivoted om 2 cemmon piveting rod tf. Each of 
the keys (0 consists of an outer operating key por- 
tien $2 ond an inner sunporting key portion 13. 

In eccordance with my present invention I se- 
cure to the inner end {4 of eacin of the keys 10 
a reed (5 which is freely vibratable and consists 
of a steel band or like member as clearly shown 
in Mies. 2 and 3. 

I wish to mention thet for purposes of clarity 
I have shown in Figs. 2 and 3 only one single key; 
of course, there are in a piano the usual number 
of keys; hiewevcv, 1 hanve omitted them in order to 
facilitate showing of the construction details of 
a key. All keys are equal in construction; the 
only ditfercnce is thot the reeds are differently 
shaped, e«, gc. of different lengths so as to create 
dificrent vibrations ond thus cause different tones. 

Reed $5 mentioned above is secured to the in- 
nerend (4 of the supporting portion 13 by means 
of screw (3 and the ioeanetized steel block 17. 

T arrance in the path of the kev itself three 
stop mamhers: A first stop member consisting of 
a rod #8 to which the slichtly resilient tubular 
member 19 made of a plastic material and having 
oa substantistiy elliptical cross section is secured. 
This first stop member which, as shown in Figs. 
2 and 3 cooperotes with ol! the keys is arranged 
so that when one of tite keys 10 is depressed at 
its oneratinz portion #2 in direction of arrow 20 
the key moves into the position shown in Fig. 4 
shutting against the plastic tubular member 19 
at the mnoment when reed {5 is located at least 
substantially opvosite and near the common elec- 
trical vibration first pick-up arrangement, i. e. 
first pick-up coil 21. 


2,486,545 


ny 


C5 


16 


In addition to this first stop member f 
vide a second movable stop member which | 
sists of a band-shaped plece 22 of [clt o; 
resient material, arranced as shown itr 
drawings. This second stop member {5 moi 
supported by the spring supports 23 tenui; 
move it from its position shown in Vie. 5, ing 
tion of arrow 24 into its position shown in ¥ 
The sprine supports 23 are combined with 
noid arrangements 25 of well-known type .d@ 
when cnercized to move the second stop tne 
22 aainst action of spring suppertl 23 fr¢ 
position shown in ig. 1 into the position 
sy Teles 

Finally, I arrange in the path of the ke 
a common third stop member which cons: 
a bar 26 arranged in such a manner as ty) 
turning movement of the keys In direction ¢ 
row 27 when the second stop member 2&2 
a retracted position shown in Pig. 5. Jt skoy 
stressed that this stop member 26 has tot 
cated so that in the position shown in Fis. 
non-depressed kevs #0 ave located near the 
ond electric vibration pick-up arransement 
near the pedal pick-up coil 23, 

Althoush evident, it should be noted th 
keys #0 are suppcrted by the plvoting bar 
such a manner that each of them hos a ter 
to turn in direction of arrow 21, ft. ¢. to ¢ 
automatically from the depressed position s 
in Fic. 4 into one of the positions shown in 
1 and 5. 

Both the main pick-up coils 21 as well 
pedel pick-up coil 28 are connected in wel!-k 
manner with the amplifier 29 and loud speat: 

In order to properly operate the pedal pi 
coil 23 and to synchronize it with the movet 
of the second stop meniber 22 described ¢ 
the pedal 36 is turnably supported by piv 
and electrically connected on the one hend 
pick-up coil 23 and on the other hand wt 
solenoids 25 serving for retracting the stop 
ber 22. 

The electrical connection between pede 3 
the pick-up coil 28 consists of the combing 
sistor switch arrangement 33 included in 
ductor 34 connecting the pick-up coil 76 
amplifier 29. Thisscomisined resistor swvi'd 
ranrcment 23 is constructed so that in tt 
operative position of the pedal 24 shown in 
the connection between the pick-up coil ¢ 
the amplifier 29 is interruptec. 

If the pedal is pressed down in directs 
arrow 35. e. g. into the position shown in @ 
the turnable switch arm $6 forming part q 
switch resistor 33 will contact the resis*o 
ment and establish contact between the p 
coil 28 and amplifier 29. 

The resistor effect of resistor 33 upon thé 
tried! vihrations transmitted from pick-up 
to amplifier 29 will depend unon the dev 
which the pedal is pressed dawn: If the pe 
is pressed down slightly all windings of the 
tor 33 will be included in conductor 34 73 
pedal 3t is entirely pressed down actually 
sistor winding will be interposed between } 
coil 28 and amplifier 29. 

Pressinn down of pedal 34 results also tn 4 
of switch 317 included in circuit 38 of th 
noids 25. Thus, by pressine down of the 
31 the solenoids 25 will be eneraized whi 
sults in a downward movement of the * 
cores tocether with the stop member 22 fo 
they are secured from the position sh 
Fig. 1, into the position shown in Fig. 5. f 
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My new piano described above in detail oper- 


ollows: 
ee & ine position the pedal 3f and keys (0 


P in the position shown in Fig. 1, i. e. the reeds 
Evie supported by stop member 22 and the re- 5 
3 


sietor 33 and switch 37 operated by pedal 31! are 


a oniee to create a tone, one of the keys, e. g. 
ge shown in Fig. 7 is depressed in direction 

“anow 20. This results in upward turning 
ete nent of the inner supporting key portion 13 
ease same abuts against the resilient tubular 
a wenber #9. This creates a certain impact 
reailtlie in vibration of the abruptly stopped 
ah this moment the key (0 and the reed 15 ore 
in the position shown in Fig. 4, i. e& reed (5 is 
Joat d near the main pick-up coll 2¢. In this 
po ition the vib: ation of the reed 19 Will be picks d 
wp by the coil 24, transiormed into clectrical 
Afirations which, after amplification Dy means of 
aywuafler 29 are transiormed into audible sound 
eye? by nieans of the loud speaker 30. 

A; strted above, the reeds $5 are differcutly 
shaped so thar vibration of each recd will create 
o diferent audible tone. In this connection it 
stud be stressed that if several keys are de- 
pogsed siinultancously the created vibrations will 
uxt interfere with each other; to the contrary, 
etc of the vibsations will be transformed into 
corresponding electrical vibrations, amplified sep- 
ctrtely and reproduced by the load speaker inde- 
pendently froin cther vibrations. Thus, a mu- 
sicnl accord created by depressing several keys 
will sound on an electrical piano of the above type 5: 
Me sume as On @ conventional hammer type 

WO. 

We the pedal 3! is in the position iown in 
Ui. Pond key #0 is relecsed from its position 
‘hean in Fie. 4 after having been depressed and 
hovine created a tone as described above, it will 
automatically return into its position shown in 
fie 1. During such movement reed 15 will abut 
evaust the stop member 22 which will block fur- 
‘ier vibration of the reed. Thus, release of the 
bs. FH will result in turnirz of the same into the 
tition shown in Fig. 1 and termination of vibra- 
{umof the reed 5, which in turn will abruptly 
tatrinate the tone reproduced by loud speaker 30. 

In order to sustain the tone after release of one * 
"r more keys it is necessary to depress pedal 31 
\wditection of arrow 35 into the position shown 
fa F:7.5. In this position switch 37 is closed and 
the -olenoids 25 are enercized, moving the stop 
“erber 22 out of the pathefthe reed (5. Simul- 
Cine otsty, depression of pedal 3f results in clos- 
fiz cf the resistor switch 33 and operative con- 
urchen between the pedal pick-up coil 28 and 
roplifer 29. 

: Thus if key 19 is released after pedal 3f has 

*en depressed it will turn due to its own weicht 
0 the pocition shown in Fig 5, i.e. into a posi- 
Soy inwhich the oreratine portion 12 of key 10 
“ute arcinst the third stop member. i. e. against 
‘he stop bar 26. In this position, the reed 15 will 
oy OD site the pedal pick-up coil 28 and the un- 
,, bened vitrations of the reed will influence 

seoll and create in the same electrical vibra- 


¥ by mens of amplifier 29 and loud speaker 30 7 
9 audible tones. 
Jutsh to stress the important fact that stop- 
, . Of the turning movement of key 10 in direc- 
My f errow 21 by means of the stop rod 26 does 
- 1Gult in termination or dampening of the 75 
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vibrations of reed (5 after such vibrations have 
been created by abutment of key 10 arainst the 
tubular stop member (9. Vibrations of the reeds 
15 can be stopped only by the stop member 22 If 
the same contacts the reeds 15 directly as shown 
in Fig. 1. 

In order to terminate the sustaining effect of 
pedal 3f it fs only necessary to release the same, 
i.e. to permit the pedal 3t to turn from its posi- 
tion shown in Fig. 5 into the position shown in 
Fie. 1. Such turnine movement of the pedal Is 
caused by spring means of usual type not shown 
in the drawings. 

Return of the pedal 31 into the position shown 
in Vig. 1 will result in opening of the resistor 
switch 33 and of the switch 31. This in turn 
Will disconnect the pedal pick-up coil from eampli- 
fler 29 and simultancously interrupt the circuit 
$0 energizing the solengids 25. 1 hereby the stop 
member 22 will be released and moved by means 
of the springs 23 in direction of arrow 24 until 
it contacts reed (§ stopping vibration of the same 
as shownin Fig. 1, 

In Fics. 6 and 7, I have shown the general ar- 
repcement of a preferred embodiment of a piano 
of the above described type. In this embodiment 
all keys, reeds, the various stop members and both 
pick-up coils are arranced in the piano case 39 
Which, due to the fact that it is not needed as 
a vibratable resonance element can be made rela- 
tively small and licht. The supporting legs 40 
are turnably attached to the piano case 39 so 
that they might be folded under the same. 

The pedal casing 4f contains the pedals and 
the various switch means described above to- 
gether with the loud speaker 30 as shown in Fig. 
7. The amplifier 29 micht be arranced either in 
the piano case 39 or the pedal casing 4. As 
clearly shown in Firs. 6 and 7. I preferably con- 
struct the pedal casing 44 so that it has the same 
cross section as the piano case 39; this facilitates 
transportation and storace of the same. 

Furthermore, I mieht combine with the piano 
a set of earphones 42 and a switch for disconnect- 
ing the loud speaker 30 so as to enable hearing of 
the music produced only by means of the ear- 
phones whenever desired. 

IT have shown in Firs. 6 and 7, tio pedals: One 
of these pedals, namely sustainine pedal 31 
operates as described above. The other pedal 43 
serves as combined loud and soft pedal and ts 
connected with a resistor not shown in the draw- 
ings for regulating the volume of the reproduced 
music. In addition to pedal 43 i micht provide 
another hand operated volume control knob 44 
as shown in Fic. 6. 

In Fig. 8 I have shown a modified embodiment 
of ny piano in which one common electrical pick- 
Up arrannement, €. ¢. one sinele pick-up coil 85 
is provided for transforming the mechanical 
Vibrations of reed 15 into electrical vibrations 
irrespective of the position of the key (0 and reed 
(5 supported by the same. This means that the 
pick-up arrancement 45 has to be constructed 
so as to be adapted to pick up the vibrations of 
reed 15 when the same is in its so-called second 
position shown in Fic. 5. I wish to stress that 
it ts of advantage if this pick-up arrangement ts 
also adapted to pick up the vibrations of reed (5 
while it fs moving between these two positions, 

The pick-up arrancement 45 is connected ‘vith 
amplifier 29 and loud speaker 30 in the same 
manner as the pick-up arrancement 28 shown 
in Figs. 1 to 5 and described above in detail. 

In the modified embodiment of my piano shown 
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fn Fig. 8, X do not provide any switch resistor 38 
operated by the pedal 31. In this event pedal 
3 operntes only and exclusively switch 317 serv- 
ing for retracting stop member 22 tn the same 
manner as described above in connection with 
my piano shown in Firs. 1 to 5 

In a modified piano of this type there is no 
separate pedal pick-up coil but the sustaining 
effect is obtained only by pressing down the pedal 
34 in direction of arrow 35 and thereby retracting 
the stop member 22 which otherwise would block 
vibration of reed (5 after release of key (0. 

I wish to stress that althourch IT mentioned above 
uSe of a “pick-up coil” or “pick-up coils” as elec- 
trical vibration pick-up arrancements, my present 
invention is in no way limited to the provision 
of such cail or coils. Such coils were mentioned 
only as examples for pick-up arranzements and 
my new piano may be provided with “electrical 
vibration pick-up arrancements” of whatever 
type if the same are adapted to pick up vibrations 
of the reeds and to transform them into electrical 
vibrations as necessary for the purposes of my 
present invention. 

It will be understood that each of the elements 
described above, or two or more torether, may 
also find a uccful application in other types of 
electrical musical instruments differing from the 
types deseribed above. 

While IE have illustrated and described the in- 
vention as embodied in electrical pianos, I do not 
intend to be limited to the details shown, since 
various modifications and structucal cho nves may 
be made without departing in any way from the 
spirit of my invention. 

Without further analysis, the foregoing will so 
fully reveal the cist of my invention that others 
can by applying current knowledse readily adap’ 
it for various applications without omitting fea- 
tures that. from the standpoint of prior art. 
fairly comstitute essential characteristics of the 
generic or specific aspects of this invention and 
therefore. such adaptations should and are in- 
tended to be comprehended within the meaning 
and ranze of equivalence of the following claims. 

What 3 claim as new and desire to secure by 
Letters Patent is: 

1. In an electrical piano a sertes of vibration 
creating units, each of said vibration creating 
units cemnzising a vibratable steel reed; a turn- 
abic dowb'e armed lever baving two lever arms. 
one of said lever arms servinz as holding arm 
and suororting said vibratibie steel reed sccured 
thereto and pertnitting free vibration of said 
vibratable steel! reed relative to said holding arm 
and the ether of said lever arms serving as oper 
ating arm and being turnable so as to turn sa 
holding arm together with sald vibratable steel 
reed secured thereto; and blocking means ar- 
ranged im the path of turning of said turnable 
double armed lever for stopping turning of the 
same. 

2. In an electrical piano a series of vibration 
creating units, each of said units comprisin: a 
pians key; pivoting means turnably supnerting 
said piano key so that the same consists pi an 
outer operating key portion and an Jriner sup- 
porting key portion and both ©.: key yortions 
are Wwrnable about said pivoting means; a vi- 
bratabie magnetized steel reed secured ta said In- 
ner supporting key porticn at the inner end there- 
of permitting vibration of said vioratoble mag- 
netized steel reed relative to said inner support- 
ing key portion: and a ¢'xp member arranged 
in the ___@ the path o of turning of said piano key, 
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3. In an electrical plano equipped with an e? 
tric vibration pick-up arronrtment, vn Geries 
vibration creating units each of sald vihro:g 
creating units comprising a vibratz=ble etccl r-4 
a movable holding member to which eald - 
is secured vibratably reintive to esld ho 
member; an operating member for moving -- 
holding member between inoperative pocition 
which said vipratable steel recd secured toc 
holding member ts outside of the pick-up ep. 
of said electrical vibration pick-up errences: 
and operative position In which satd vibrate 
steel reed is within said pick-up spheie of 
electrical vilration pick-up arrancsement: 
Lstop member for ennasing said Folding meri 
and stopping movemcnt of the same CS He 
In said operative position holding said vibr; 
stecl reed within said pick-up sphere i < 
electrical vibration pick-up arransement. 

4. In an electrical plano cqttioped with an ee 
tric vibration pick-up arrangement, and a s0e- 
of vibration creating units, each of svitd wis: 
tion creating units comprising a vibratable - 
reed; a turnable double armed lever hoving « 
fever arms, one of sald lever arms Serviag 
holding arm and supporting said vibratahle ¢ 
eed secured thereto so as to permnit free viz: 
tion of said vibratable steel recd relative to 9 
holding arm and the other ef said lever g; 
serving as operating arm and being turnaole 
as to turn said holding avm together with ca 
sisratable steel recd betvveen Inoaperetive pe 
tion in which seid vibrateble steel reed sec:: 
arm is outside of the pten- 
emyere of said electrical vibration pick-up ; 
ra%zement and operative position in which ¢ 
vibratable steel reed is within said pick-up spr: 
of said electrical vibration pick-up arrancems: 
and a stop member arranged in the path 
turning of said turnable double armed lever 
as to abruntly stop turning of said turns 
double armed lever and cause thereby vibret. 
of said vibratable stcel reed secured to said ro. 
ing arm of said turnab!le double armed lever we 
said holding aim is turned by aad operating ar 
into said operative position. 

5. In an electrical piano equipped with ane: 
tric vibration pick-ug arransement. andasuf™ 
of vibration creating units, each of satd vit: 
tion creating units comprising a piano kev t: 
sisting of an outer operating key portion and 
inner supporting key portion; a vibratable icf 
netized steel reed secured to said inner supdpe3 
ing key portion at the inner end thereof ¢o 
to permit vibration of said vibratuble magnets: 
steel reed relative to said inner supporting « 
Portion; pivoting means supporting said pit 
key turnably between inoperative position 
Which said v.bratable steel reed secured to 
inner supporting piano Key portion is out:4 
of the pick-up sphere of said electric vibra 
pick-up arranzement and operative positicn 
which said vibratable steel reed is withia :¥ 
pick-up sphere of said electric vibration pick- 
arransement: and a siightly resilient stop m 
ber arranged in the path of turning of said p 
key for abruptly stopping turning of the °! 
and cause thereby vibration of said vibra’s 
stec] reed secured to said inner suipportinz 
portion of said piano key when said piano * 
is turned by said outer operating piano key * 
tion forming part thereof from said inoper2i 
into said operative position. 

6. In an electrical piano a first electric vid 
tion pick-up arrangement, a fecond elect 
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foration pick-up arrangement locatcd spaced bration pick-up arrangement located spaced from C 
fron said first electric vibration pick-up arrance- sald first electric vibration pick-up arrangement, Pa 
ment, and a series of vibration creating units electrical sound reproducing means electrically . 
sch comprising a piano key consisting of an connected at least with said second electrical vi- ok 
i operating key portion and an inner sup- 6 bration pick-up arranrement. switch means ar- A, 
oun: key portion: a vibratable marnetized steel ranked in the connection between said second ' : 
rived secured to said inner supporting key por- electrical vibration pick-up arrangement and said . a 
tlon ot the inner end thereof permitting vibra- electrical sound renroducing means, and a series 
tion of said vibratable maenetized steel reed rela- of vibration ereating units each comprising a 
(ive to sald inner supporting key portion; pivot- 10 piana key consisting of an outer operating key ‘ : 
ing means turnably supporting said plano key so portion and an inner Supporting key portion: a : 
that the saine f turnable by turning said outer vibratable manetized steel reed secured to said ‘ af 
operating key portion between a first position inner supporting kev portion at the inner end 
in which said vibratable steel reed secured to sald thereof pvermittine vibration of said vibratable F 
taner supporting key portion is located relatively 15 macnetized steel reed relative to <aid inner sup- P 
neo 9 said first electrical vibration pictt-up ar- porting key portion: pivoting means turnably s 
ranrement snd a second position in which said Supporting soid pinno key so that the saine is : 
sibratable stecl reed is located relatively near turnable by turning said outer operating key ‘ 
to sald second electrical vibration pick-up ar- poition between a first vosition in which said “ 
rangement; a first stop 1 :ember arranced In the 20 vibratable stcel reed secured to said inner sup- i 
path of turning of said piano Key for cneacing porting key portion is located relatively near to o 
eald plano key and abruptly stepping turnine of Said first electrical vibration nick-up arrange. é 
the same ceusing therchy vibration of said vibra- ment and a second position in which said vibrate € 
toble steel 1ced secured to said inner Support- able steel reed is located relatively near to said * 
ine key portion of said piano key when sod piano 25 second electrical vibration pick-up arrangement; 
key is turned by said outer operating key por- a first stop member arraneed in the path of turn- : 
tion forming’ part therecf from said second posl- inp of said piano kev enzaging the same when y 
" {fon into said first position: and a second stop it is in said first pocition located relatively near - 
member arrenged movably between stoppin post- to said frst electrical vibration pick-up arrange- 2 ' 
tlon located in the path of turning of said vi- 39 ment; a second stop member arraneed movably “ i 
bratable steel recd and non-stopping position lo- between stoppine position located in the path : ‘ 
cated outside of said path of turning of said vi- of turning of said vibratable steel reed between * 
biatable stecl reed. Said first and said second position and hon- ») 
7. In an electrical piano a first electric vibra- Stopping position located outside of said path of : 
tlon pick-up airanfement, a second electric vi- 35 turnine of said vibratable steel reed: a third stop 
bration pick-up arrancement located spaced from member arranged in the path of turning of said 
sald first electric vibration pick-up arranzement, piano key for encacine the same when it is in 5 
and a Series of vibration creatin? units eaeh corn- Said second position located relatively near to . 
prising a piano key consisting of an outer operate Said second electrical vibration rick-up arrange- 1 
{nt key portion and an inner supportinz Key por- 40 ment; and operating mens for turning said sec- I" 
tion; a vibratable magnetized steel reed secured ond stop member from its said stopping position ‘« y 
to eri. inner supportin: key portion at the inner into its said non-stopping position and for si- : i 
end thereof permitting vibration of said vibrata- multaneously closing said switch means thus . 
ble magueticed stecl rced relative to said inner establishing sound reproducinz connection be- be 
suppoiting key portion: pivoting means Support- 45 tween said second clectrical vibration pick-up ar-~ eS 
tng said piano key turficbly by turning said outer ranrement and said electrical sound reproducing : 
operating key portion between a first position in means. e 
shich said vibratable steel reed secured to said 9. In an electrical piano a first electric vibra- : 
inner supporting key portion is lecated relatively tion pick-up arrancement, a second electric yi- . ‘ 
war to said first electrical vibration pick-up ar- 5° bration pick-up arrangement located spaced ra 
renrement and a second positien in which said from said first electric vibration pick-up arrange- 2 
vibratable steel rced is located relatively near to ment, electrical sound reproducing means elec- " 
faid second electrical vibration pick-up arrenze- trically connected at least with said second elec- 
ment; g first stop member located in the path of trical vibration pick-up arrancement, switch 
turning of said piano key for engacing the same 55 means arronced in the connection between said a 
when it is in said first nosition witli said vibrat- second electrical vibration pick-up arrangement bs 
. : able steel reed located relatively near to said first and said electrical sound reproducing means, and ; iS - 
electrical vibration pick-up atranzement; a scec- @ series of vibration creating units each com- a 
Ond stop member arranged turnably between prising a piano ley consisting of an outer oper- * 
stopping position located in the path of turning 80 atine key portion and an inner Supporting key 4 + 
Of said vibrotable steel reed between said first portion; a vibratable maenetized steel reed se- : : , 


and said second position and non-stopping posi- 
tion located outside of said path of turning of 
63id Vibratable ster] reed: electro-macnetic mov- 
ing means for movir.: said second stop member 65 
from its said stopping position into its said non- 


cured to said faner supporting key portion at the 
inner end thereof permitting vibration of said 
vibratabie magnetized stecl reed relative to said 
inner suymorting key portion: pivoting means ifs 


turnably supporting said piano key so that the 
Stopping bosition; operating means for operating same is turnable by turning said ovter operating 
i *"id clectro-mornetic moving means; and a third key portion between a first position in which said 
top member located in the path of turning of Vibratable steel reed secured to said inner sup- 
tld plano key for enzaging the same when it 70 porting key portion ts located relatively near to : 
13 tn satg Second position with sald vibratable Sald first electrical vibration pick-up arrange- 
rel reed located near said second electrical vi- ment and a second position in which said vibrat- : 
bration pick-up arrangement, able steel reed is located relatively near to sald : 
8. In an electrical plano a@ first electric vibra- Second clectrical vibration pick-up arrangement; : 
‘™ pick-up arrangement, a second electric vi- 76 a first stop member located In the path of turn- ‘ D 
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Ing of snid plano key for engine the same when 
it ts in said first position with said vibratable 
steel reed locited relotively mear to said first 
electrical vibration pick-up arrangement: a see- 
ond stop member arranged turnably between 
stopping position Incated in the path of turning 
of sald vibrotable steel reed between said first 
and sald sceond position and non-stopyinz posi- 
tion located oulside of said pth of lurnine of 
said vioratablo steel reed: clectro-marnotic mov- 
ing means for movinr said second stop member 
from its said stapping position into its said: non- 
Stopping position: oneratine means for operating 
Sald electro-macnetic means so as to move said 
second stop membor from its said Stopping posi- 
tion into its said non-stoppine po ition and to 
simultonoously close said switch means thus 
establishing sound reproducing connection be- 
tween said second electrical vibration pick-up 
arrangement and said electrical sound repro- 
duciiig: means: and a third stop member ar- 
renged in the path of turnins of said piano key 
for engaging the same when it is in said second 
Position with said vibretable steel reed located 
near s2id second electrical vibration pick-up ar- 
ongement, 

10. In an electrical piano a first clectric vi- 
bration pick-up arranrement, a second electric 
Vibration pick-up arranrement located spaced 
from said first electric vibration pick-up ar- 
rangement, electrical sound reproducins means 
electrically connected with both said electrical vie 
bration pick-up arranzements, first switch means 
located in this connection between said electrical 
vibration pick-up arrangement and said electri- 
cal sound reproducine means, and a series of vi- 
bration creatine units each comprising a pianon 
key consisting of an outer operatin« key portion 
and an inner supporting kev portion: a vibratable 
magnetized steel reed secured to said inner <p- 
porting kev portion at the inner end thereof per- 
mitting vibration: of said vibratable macnetized 
steel reed relative to said inner supporting key 
portion; pivoting means turnably supporting said 
piano key turnably by turning said outer opcrat- 
ing key portion between a first position in which 
said vibratable stee! reed secured to said inner 
supporting key portion is located reltively near 
to said first electrical vibration pick-up arrange: 
ment and a second position in which said vibrat- 
able steel recd is located relatively near to said 
second electrical vibration nick-un arrancement: 
@ first stop member arranred in the path of turn. 
ing of said piano kev for enzacine the same when 
it fs in said first posiivan with said vibratable steel 
reed located relatively near to said first electrical 
vibration pick-up arranrement; a second stop 
member arraneed turnably between stonpinr po- 
sition located in the path of turning of said yi- 
bratable slect reed between said first antl said 
second position and non-stopping position lo- 
cated outside of said path of turning of said vi- 
bratable steel reed; electro-marnetic moving 
means for moving said second stop member from 
its sald stopping positicn into its said non-stop- 
Ping position: second switch means combined 
with said electro-macnetic movine means for 
operating the same: oneratinz means for simul- 
taneously closine both Said switch means when- 
ever desired; and a third stop member arranred 
in the path of turning of said piano Key for en- 
eacing the same when it is in said second position 
.Wwith said vibratable steel reed located near said 
second electrical vibration pick-up arrangement. 

41. In an electrical piano a first electric vibra- 
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tion pick-up arrangement, a second electric y 
bration pick-up arranrement arranred epae 
from sald first electric vibration Pick-up a 
rencement, electrical sound reproducin: m2 
electrically connected with both eatd ch ceteris 
vibration pick-up arranecments, fitt ave bt 
means arranred in this convection between $2 
electrical vibration pick-up Orrangement ay 
said electrical sound reproducing meons, ened 
Series of vibration ercating units each comprt 
int a plano key consisting of an outer oneratss 
key portion and an inner supporting key portio: 
a vibratable moenetized steel recd secured to ga 
inner supporting key portion at the Inier er 
thereof permittine*® vibration of said vibretal: 
moarnetized stecl reed relative to sald inner su 
porting key portion; pivoting means turns 
supporting said piono key turnably by turns 
said outer operating key portion between o fir 
pesition in which satd vibratable stecl reed sy 
cured to said Inner supnort!pg key portion fs Jy 
cated relatively near to said first clentries] vitra 
tion pick-up arranrement ard a fecond po itic 
in which safd vibratab'e stcel reed ts locot: ‘Lrela 
tively near to said second clectrical vibratic 
pick-up arrenrement: a first stop member a: 
ranged In the path of turning of said piono kel 
for cnearing the same when it fs in said firrt py 
sition with sald vibratable steel reed locoted rela 
tively near to said first electrical Vibration nick 
Up arrangement; a second stop member atronge 
turnably between Stopping position Incated In th 
path of turning of said vibratable sterl reed be 
tween said first and said second position and non 
stopping position located autcide of said path of 
turning of said vibretable steel reed: electro. 
marnetic movine means for moving said secord 
stop member from its said stopping position in: 
its said non-stoppine position: second Switch 
means combined with said electro-m ienetic mov. 
ing means for operating the sam: operatirs 
means for simultaneously closing both said switch 
means whenever desired: spring mezns for acto- 
matically turning said second stop member fren 
its said stopping position when not held by sad 
electro-marnetic moving means in said none 
stopping position: and @ third stop member ar. 
ransed in the path of turning of sald piono kev 
for engaging the same when {t is in said secord 
position with said vibratable steel reed located 
near said second electric-vibration pick-up ar- 
ranfement. 

12. In combination a plano key; pivoting 
means for turnahly Supporting said piano key; a 
magnetized member secured to one end of said 
picno kev; anda freely vibratable sceel reed se- 
cured to the same end of said piano key in con- 
tact with said marnetized member. 

13. In combination ealipned with an electri- 
cal vibration pick-up arrancement, a piano key: 8 
marnetized freely vibratable Steel ceed secured 
to one end of snid piano key: pivoting mean 
turnably supporting Said. piano key with said 
freely vibratable stec} reed secured to said ninno 
key movably in the pick-up sphere of snid elee- 
trical vibration Pick-up arrancement: pnd ster 
means located in the path of turnine of said 
piano key for engarineg the same when said free'y 
vibratable stecl reed secured to snid piano "er 
‘s located near said electric vibration picie-un 
&rrangement in the pick-up sphere of the same 

14. In combination a piano key; a permanent 
magnet secured to one end of snid plana ver 
and a freely vihratable reed secured te the cane 
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end of oad — key in contact with said per- 
es on electrical piano equipped with an 
electric vibration pick-up arransement, and a 

fes of vibration creating units each comprising 
- jano key consisting of an outer operatin: key 
ote and an inner supporting key portion; a 
yibratable marcnetized stcel reed secured to said 
nner supporting key portion at the inner end 
thereof permitting vibration of said vibratable 
mannetized stec] reed relative to said inner sup- 
perting key portion, pivoting means turnably 
aupporting suid piano key turnably by turning 
eald outer operating key portion between a first 
and @ second position being spaced from each 
other and in both of which positions said vibrat- 
able steel recd secured to said holding arm of 
eid piano key is located within the pick-up 
sphere of said electrical vibration pick-up ore 
rangement; a flist stop member located in the 
path of turning of said piano key for ercocing 
enld plano key and abruptly stoppin turning of 
the same causing thereby vibration of suid vibrat- 
able stcel 1ecd sectred to said inner supporting 
key portion of said piano key when seid piano 
key is turned by said outer operating key por- 
tluon forming part thercof froin said second po- 
sition into s¢.d first position; and a second stop 
member arranged movably between stopping po- 
sition located in the path of turning of said 
vibratabie steel reed and non-stopping position 
located outside of said path of turning of said 
vibratable stcel reed. 

16. In an electrical piano in combination an 
elonented stationary inductance coil; sound re- 
producing means for transforming clectrical cur- 
rent created in said elongated imductance coil 
into audible sound waves; 2 series of diiferent 
Inductor members located side by side along said 
elongated inductance coil; a series of supports 
fur said different inductor members cach hold- 
ing one of said different inductor members vi- 
bratably in a plane being normal to the longi- 
tudinal axis of said elongated Stutionary induct- 
ance coil; and a series of piano key members 
each serving for vibrating one of said different 
inductor members in said plane normal to the 
direction of said longitudinal axis of said elon- 
gated stationary inductance coil, 

17. In an electrical piano in combination an 
cloncnted Stationary inductance coil; sound re- 
producing means for transforming electrical cur- 
tent created in said elongated inductance coil 
into audivle sound waves; a serics of clongated 
mingnetized inductor meimbers located in a plane 
parallel to each other with their tips reaching 
hear soid eionrated stationary inductance coil; 
@ scrics of supports for said magnetized inductor 
members each holding one of said difierent in- 
dtictor members vibratably in a plane being nor- 
mal to the leuszitudinal axis of suid elonsated 
Stationary Inductance coil; and a series of piano 
key membeis each serving for vibrating one of 
6aid difiecrent inductor members in said plane 
Normal to the divection of said longitudinal axis 
of said elongated Stationary inductance coil. 

18. In an electrical piano a serics of vibration 
Cicating units, each of said vibration creating 
Units comprising & support; a holding member 
freely movably secured to said Support; a stop 

ember arranged in the path of movement of 
Fld freely movable holding member for abruptly 
stopping movement of the same during movement 
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of said holding member; an operating member 
for moving said frecly movable holding member 
aralnst said stop member; and a vibratable reed 
Secured to said holding member so as to vibrate 
relative to said holding member when said hold- 
ing tnember is moved by said operating means 
acgaim | said stop member and abrupt stopped 
by the same. 

19. In an electrfcal piano a series of vibration 
creating units. cach of said vibrati crevting 
units comprising a support; a holdir member 
freely turnably secured to said Support; a stop 
member arranged in the path of turnine of said 
freely turnable holding member for abi uptly stop- 
pins Inn: of the same during turning of said 
holdiag meinber; an erating member for turn. 
ing said freely turnable holding member against 
Said Stop member; and a vibratabie reed secured 
to said holding member so as to vibrate relative 
to said holding member when said holding mem- 
ber is turned by said operating means against 
suid stop member and abruptly stopped by the 
Satne, 

2U. In an electrical piano a series of vibration 
creating units, each of said vibration creating 
units comprising a support; a holding member 
frecly turnably secured to said support; a stop 
meinber ariansed in the path of turning of said 
freely turnable holditig member for abruptly stop- 
ing turning of the same during turning of Said 
holding inember; av operating member for turn- 
ing said frecly turnavie holding inember against 
said stop member; and a vibratable magnitized 
steel recd secured to said holding member so as to 
be adapted to vibrate relatively to said holding 
member when said holding member is turned 
by said operating means against said stop mem- 
ber and abruptly stopped by the saime. 

21. In an electrical piano a series of vibration 
creating units, each of said vibration creating 
units comprising a support, a holding member 
freely turnably secured to said support, a stop 
Ineluber arraneed in the path of turning of said 
freely turnabie holding member for abruptly stop. 
ping turmne of the same during turning of said 
holding member, an operating member for turn- 
ing said freely turnable holding member arainst 
Said stop member, and a vibratable magnetized 
Steel recd secured to said holding member so as 
to be adapted to vibrate relatively to said holding 
member when said holding member is turned by 
said operating means against Said stop member 
and abruptly stopped by the same: an elongated 
Stationary inductance coil arranged extending 
along said serivs of vibration creating units within 
the zone of inductance of said vibratable mag- 
netized steel reeds; and sound reproducing means 
for transforming electrical current created in said 
elongated inductance coil into audible sound 
waves, 

OCTAVIO JOSE ALVAREZ. 
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The present invention relates to improvements slide 9, which is adapted to be displaced upwardly 
wn strineed” dastruments, particularly pianos, Into an initial po. ition by racans of 2 Crawspring 
sand pianos and the he, and is substantially (2 and to be depre.ccd by the ev, said slide have 
gomacterived oy an endless band driven by an Ine the oue end of a stiine secured thereto. 
agectric motor ind arranced, in the proximity of Through the depression of the kev 2 a string is 
the stiings of the fostrwacnt and approximate ly brounht into contact vith tie endless band §, 
atright angle; to their loncitudinal direction Which in operation serves as ea bow on the strin ‘, 
acaiust Which Sand every tring is adarted to be a peculiar tone beine this produced. Said tone 
trought, durit; the running of the band, by can be said to be an iatcvocdinte between a 
rieans Of man tally operable keys. The endie:s violin tone ond an erdimer5 piano tone. The 
tand is prefer. bly mounted in a twisted condi- speed of the band $ 15 contro je by means of 
Wun, for instan -e along a felt beddine, in a man- a braking member 0.) By ineans of arrance- 
mrsuch that the band is enabled for « certein ments (not shown) a resinous substance or the 
vnath thereof to actuate some of the strines all like may be apphed to the bund 5. In place of 
crits width, und for another leneth to actu; te J) the breking member (0, a pedal contrivance may 
@: Strings or ly by an ed: e portion of the p af, be made use of, and it desivcd the motor cu rent 
elof the strin s of the instrument being opera- Inay Of course be viunied by means of an-adjust- 
ve, however, Lv one and the same bend. The able resistunce, ‘Vane arrangement according to 
endless band may consist of plastic material, and the invention may be disconnectible. so that a 
ene end of each string may be operable by the 2 pisno or the like can be used in the oruinary 
e pression of an ordinary key and by means of manner. 
aspring, Which is retracted to an initial position, Obviously, the detaiis above described may also 
shen the key i no longer depressed. The speed be constructed in other ways, without departing 
ofthe driving motor for tho endless band is con- from the principle of the invention. 
twllable by me ns of a breice member or a pedal Having thus described the invention, what is 
er the Jike actiating the contrel of tie motor claimed as new and desired to-be secured by 
ainent, Letters Patent, is: 
The accompanying drawine illustrates a form 1. In an instriunent equipped with strines: a 
tfembodiment of the invention. _, Power driven endless bow-band arranced in the 
Hy. Lis a toy: plan view of a grand piano, the <° proximity of said strines and at right angles to 
Nd of which ts removed, and which has incor- the longitudinal direction of the latter, means 
Miated therein an embodiunent of the invention. for reciprocatly movine each ef said strings to 
2,2 is a vertical section to a larser scale of a and fron said band, a pair of rollers arranged 
tall of the eri ad piano with a strine anda key, below said strings “nd rotatable about axes ex- 
“id Fig. 3repre ents a vertical section of a erond “" tending obliquely “ith respect to each other, 
Mono with the | ey thereof in depressed position, Whereby suid endless band is guided over said 
Jn the variovs figures, { desienates a frond rollers in twisted position, and stationary pad 
timo, 2 the kry, 3 and 4 strings in the buss means for supporting said bend between said 
Claves and the treble respectiveiy, and 5 denotes rollers, a predetermined lencth of said twisted 
an endless plastic band disposed at richt ancies band beine adepted to actuate some of said 
® the longitudi ial direction of the strings and Strings, another lentth of said t ‘isted band being 
Nrpted to be driven by an electric motor $, said arranged to present an edee portion thereof for 
band running over two guide wheels 1 and B, the coaction with other of ssid strings. 
3 Of which are not parallel but disposed ob- ‘ 2. In an instruscent according ty claim 1, 
Jely relativels to each other in such manner wherein said means for reciprocably moving each 
tthe band i: twisted to a certain extent, so of said strings incluce o respective key and a 
yin the exanple of embodiment shown the slide member connected therewith, and means 
§ runs parallel te and somewhat underneath resilient’y supportiny, oe end of each string by 
| Strings in the bass octaves (Fig. 1) over its the respective siide member, 
‘Ite width, when the strings are not actuated, 3. In an instrument equipped with strings; a 
‘"aeas in the treble (Fig. 2) the band ap- power driven endiess bow-band arranged in the 
‘ches the strings with an edge portion of the proximity of said strings and at rieht angles to 
™L. The band § preferably rests on a station- the loneitudinal direction of the letter, means 
‘felt bedding #1. Each key 2 is coupled to a 55 for reciprocably moving each of sald strings to 
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and from said band, means for guiding said end- REFERENCES CITfLD 
less band below said strines partly in parallel 
and partly in overedge position to said strings, 
whereby some of said strings may be brought 4 
in contact with the paralicl portion of said end- ¢ UNITED STATES PATENTS 
less band, whereas other strings are adapted for Number Name 

contact with the edge portion of said band. 653,135 Ciatk cae cnndiniaies ACE 
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This invention relates to musical instruments, 
and more particularly to musical instruments op- 
erated by keys. The principal cijcct of the in- 
vention consists in wre :ding a musical tone or 
note prodcecine unit which, Whon operated, ren- 
erates cleetricol oscillations cf the exact fie- 
quency correspondin: tu che musical tene or note 
associated with the kcy. These clectrieal oseilia- 
tions may then be used to opz:ate an electro- 
acoustic sound production system 

A further object of the invention consists in 
providing a unit of the tsne mentioned which 
produces the electrical escillaticns by means of 
a reed‘or flat spring ] Ww a rctural frogucncy 

ith which it will osciicts, if r<ceiving inipulses 
ether -direcoly or by usine its in-riia. The nat- 
ural frequency of a recca is defined very exactly 
and therefcve permits to obtain clear tones. 

A still further object of the ivention cansists 
in making the seed opers:tive placing it into 
a magnetic circuit in albcument vith a core car- 
rying a coil, the said two members serving to close 
said magnetic circuit complete. with the ex- 
ception of a small zop leit between them. Pref- 
erably the cross sections of the reed and the cove 


facing each other on both sid. s of said gap are’ 


epproximately the same so that the vioration of 
the reed will cause a rezular or sinusoidal rari- 
ction of the magnetic Mus. and cf the currezt in- 
duced therchy in the coil carrie? Sv srid care. 

A further ebject of the invention consists in 
Providing a musical instrument. vsing the afere- 
said units for producins electric |L oseiiciians of 
a frequency correspondinz to a definite musical 
tone or note, in which the keys <llotted to cach 
musical tone or note are operating a mechanism 
provided with a stuisking member or a mechaniim 
adapted to fmpaitoa rav.d movement to one of 
the units, which movenient is cutomatically and 
suddenly arrested. In the first case the vidra- 
tion is caused directly by the imesct of said strik- 
ing member on the vibrating reed, while im the 
6econd case the inertia of the re:d causes vibra- 
tion with natural frequcneys. Tine movement of 
the stiiking member or <f the movable member 
supporting the above described timit may eiticr 
be produced by means of a so-c7!led action or it 
@» be produced by attaching the note prodrc- 

@ units directly to the kers.- 

A still further object of the invention consists 
in providing a volume control cf the sound pre- 
duced which inay be either mechanical and may 
Consist in means for regulating the damping of 
the oscillations of the reed or may be.cleetrical, 
the Jatter method being preferable in cases in 
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which mechanical control entails constructive 
difficulties or in which the sound voluine control 
js intended to be carried beyond the liraits with- 
in which mechanical ncans will operate. 

Further cbjects will be apparent from the fol- 
lowing detailed specification deseribing several 
embodiments of the invention. It is to be under- 
stood that these enrbodiments are examples for 
iustrative purpescs and are not intended to be 
limitative. The invention is described in such 
terms that the expert skilled in this art will read- 
fly understand that certain details and construc- 
tional features are subject to change without in 
any way departing from the invention. 

In the accomnpanying drawines: 

Figures 1 and 2 are elevational side and front 
views, respectively, of a single tone producing 
urut according to the inveniton. 

Figure 3 is a cross sectional plan view of said 
unit, the cross section being taken alonz the line 
3—3 of Ficure 1. 

Vigure 4 is an clovational sidc view of one ein- 
bodiment of the invention using the so-called 
action now used for striking the piano strings 
and for damping the oscillation for operating 
the tone producing unils according to the in- 
vention. 

Figure 5 is an elevational side view of a modi- 
fication of the action specially adapted for the 
purpose in question, 

Ficures 6 and 7 are elevational side views sim- 
jlar to those of Fieures J and 2 showing units 
used for the highest tones 

Figure 8 is an elevational side view of the 
back board of a piano with the tone producing 
units shown in Ficures 4, mourted thereon. 

Figure 9 is an elevational side view of another 
tone producing arranvsement in which no ection 
at all is used, the tone preducins unit being di- 
rectly attached to the kevs of the piano. 

Figure 30 is a diagram showing the gencral 
arrangement and the electric connections of the 
modification illustrated in Ficure 9 or in Fig- 
ure 5. 

Figure J1 is an elevational view of a complete 
plano, filustrating the arrangement of the main 
components. 

In order to explain the object of the invention 
in gencral terms, it may be mentioned that it is 
the main purrose of the invention to produce elec- 
trical osciiiations corresvonding exactly to the 
> usical ton: which is allutced to each key of the 
piano or other musical instrument. While the 
keyooard and the operational method of produc- 


65 ing music by depressing keys curresponding to 
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certain notes remains essentinuly unchanced, the 
oscillations dircetly preduced by tie keys are 
not ‘sound vibrations but are clectieal e-ecilla- 
tions which may be reproduced in the um uaab main 
ner by a Joud speaker, by a telephone or the bk 
or may be reeorded in the well Known magner. 
This electrical reproduction method perait. a far 
better regulation of the volume of sound deliv- 
ered and it mney even be used—in the event that 
music is practiced—in such a way that merely 
the operator, or a sclected ninnber of persons. 15 
enabled to hear the music produced; a result 
which is casily obtained by using earphones. 
Conversely, a piano of the type deseribed may b> 
used with a volume of sound which execeds py 
far that which can be preauced by the consen- 
tional type of piano, so that music for a large 
open air audience, dance mu-ie for open air, o: 
for a plurality of rooms, cte.. may be produced 
individually without the intermeciation of a puo- 
lic address system Which, as a rile, is imporfeet 
from a musical point of view. 

The main clement of the invention consists in 
the tone producing unit 42, allotted to each key 
of the piano or other musical instrument, which 
replaces the piano string conventionally used. 
This unit consists of a flat spring or reed 4 
of a predetermined length attached to a frame 
(6 of magnetically permeable material, which is 
closed on three sides and open at the fourth side. 
This open side is partly closed by the reed (4 and 
partly by a core (5 of magnotically permeable 
material projecting from the frame towards the 
spring. Only a small sap (7 is left between these 
two parts. The core may be bevelled so that it 


tapers toward the edee {8 facing the reed (4. 
The magnetic lines of force are thus concentrated 
in a zone corresponding to the cross section of 
the spring. 

The reed may, if necessary, be loaded by a 


weight (8. It is fixed at one end on the frame 
(6 by ineans of a screw 20. A reed or flat spring 
attached at one end has, as well known a very 
exactly defined natural frequency or resonance 
frequency, determined by its own free Jenrth, if 
not loaded, or by the distance of the center of 
gravity of the oscillatine system from the point 
of attachment, if loaced. YVhe reed or spring of 
each unit is, therefore, so selected that its nat- 
ural frequency correspends to that of the musical 
tone or note to be produced by one key. 

The core €5 is surrounded bs a coil 22 provided 
with fine windings, the wire leading to and from 
said coil being indicated at 23, 24. 

The frame is preferably laminated and con- 
sists of a lerce number of lamellae. Said frame 
is magnetized so as to forma macnet. 

It will be clear that if the reed (4 or the frame 
is struck by some device or if it is moved and 
its movement is suddenly arrested it will leave 
its central position of rest and will oscillate with 
its natural frequency. The magnetic reluctance 
of the system which was closed over the small 
gap 11 when the reed was at rest will vary in 
accordance With this oscillation and currents cor- 
responding to said oscillations will be set up in 
the coi] 22. 

To start oscillations of the reed, the conven- 
tional mechanism, cailed action, may be used as 
illustrated In Figure 4. The units {2 may be 
aligned along the back board 28 of the piano or 
other instrument as no resonane- board or the 
like is necessary (sce Figures 4 and 8). These 
units as is seen differ as regards the free length 
of the reed and the length of the frame (6 varies 


4 


correspondingly. However, the cores (6 and col!s 
22 are preferably the same for all spring leneths.& 

The conventional action such as shown tn Tig. 
ure 4 need not be described in detail es the 
mechanism {fs identical with the standard mech. 
anism now used. It comprises the hammer 26, 
the check 21, cooperating with the back stop 2€, 
the wippen 25, the prolong 30, cocperating with 
the capstan screw 3 directly operated by the 
key lever 32 which forms a continuatiecn or pro- 
jection of the key 35 which turns around the bal- 
anee rail 36. 

Yhe damping mechanism again {ts practically 
identical with the damping mechanism 2S con- 
ventionally used and comprises the damper bicc: 


(4 of the unit £2. much in the same way in which 
itis usually applicd against the piano string. 

The conventional action now in use which was 
developed for piano strings, althouger, suitabie to 
operate units according to tne present invention 
may. however, be simplified to a marked deur 

‘This simplification is shown in Ficure 5 {4 
which the beck board 25 dees not carry the units 
but is provided with the check 40 wiich in this 
eave consists of a wedge-shaped member Jired 
with felt 62. It also carries a rail 44 which 
supports two pivot pins 45, 45. The prolong 43 
which cooperates with the capstan screw 3f and 
koy Jever ¢2 in the way shown in the lower part 
of Fienre 4 marked by reference letter a. 1s pro- 
vided with two further pivot pins 4£, 50. and is 
Jinved to the rail 44 by means of links Sf, 32, 
turning around the pivot pins 49, 50 and 45, 4&, 
Thus a lever parallelocram is formed which wil 
keep the prolong 48 in its vertical pesition while 
moved by the key. The link 52 may form part 
of or may be connected with a bracket 54 exter.d- 
ing upwardly from the lever paralleloziam and 
carrsing the note or tone producer unit (2. 

The damping riechonism in this core is oper- 
ated by the pedal rod 56, which is cornected wit4 
one of the pedals of the piano. At. its upper end 
the pedal rod 56 carries an action rail 57 whee: 
is provided with pins §$ hoidine action levers 
$9. A feit washer 60 may be interposcd betweea 
said rail and sail levers and centered eround the 
pins §8. 

Each action lever 59 carries a damoner wire 61 
at the end of whieh the damper bleck 62 is at- 
tached. The b'ock 62 carries the damper head 
G3 made of suitable material such as a piece cf 
fur of piled fabric and the like which is to be 
applied against the recd (4 of the unit 2. i 

The action lever 59 is piveted at 64 on a sta- 
tionary supportin« rail 65 and is hele in its pes!- 
tion of rest by a sprint 66. The supporting rai! 
may project towards the brackct 54, and may be 
provided with an end surface 61 which is par- 
aliel to the bracket $4 when at rest and is heav- 
jiy lined with felt 68 in order to form a back 
Stop fer the moving parts of the mechanism. 

It will be clear from the above that the down 
ward movement of key 35 causes an upward 
movement of capstan screw 3f ane of prolen? 
43 which will move the bracket 54 arcaiust the 
back wall 35. This movement is suddenly stapped 
by the felt 42 on member 40; the reed (4 of the 
unit (2, therefore, starts its oscillations which 
will Jast until the brackct §4 falls back. When 
the bracket returns the starting of a new series 
of oscillations is effectively prevented by the back 
stop felt 67. ‘ 

The oscillations of the reed are ~ “7” 
denned by damyer head 62, held aga 
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by spring 66. If the oscillations should continue, 
the sustaining pedal is operated whereby the rail! 
§7 is inoved and lifts the damper head fron the 
reed (4. 

A further simplification of the arranrement re- 
sults if the note or tone producing units #2 are 
directly fixed on the kcys $3 as shown in Ficure 
9. Preferably the units are fixcd on the keys 
between the keybed frame 63 and the balance 
rail. Each key is, as usual, provided with a stop 
pin 69 striking against a felt pad 10 on the key- 
bed frame 68. To increase the force necessary 
to move the keys and to make it equal to the 
force necessary to move a key atainst the resi:t- 
ance of the action now in use, the kev levers 32 
may be looded by means of weithts (now shown). 

The means for translating the electrical oscil- 
lations into sound oscillations are shown in Fic- 
ures 10 and 11.0 This Pivure also shows an eler- 
tric volume control of the tones which may b2 
appied instead of the mechanical voluriw con- 
trols precuced by damping im those eases in 
which the introduction of a mechanical control 
entails constructional complicetions. 

In Fistre 10, the coils 22 ave ail arraneed in 
series although other connec tions would he yos- 
sible likewise. These coils ferm part of a circuit 
10 which may or may not ke provided with an 
amplification stage and which is closed ty the 
step up transformer Tl. The secondary 12 of the 
transformer is connected in series with two re- 
sistances 15 and 16 which ars previded for vol- 
wine control purposes. The entire circuit 17 con- 
taming the said clemente forms the faput eveiit 
of an audio amplifier 18 having os inany ampli- 
fication stages as the purpose of the instrument 
may require. The output civevit 19 ef srid am- 
plifier is connected with the voice coil &t of the 
loud speaker 80. 

The two resistances 15 and 16 have para'lel 
circuits 82, 83 by nieans ef which they may he 
short circuited. One of there circuit: 82 niay ba 
permanently closed by mean: ef the contects 04 
of the pedal @& The second circuit 2 is open 
at the contacts 87 as long as the loud pea! is 
not operated. = 

A sustaining pedal may be ured in addition if, 
for instance, an arrang:ment similar to that 
shown in Figure 5 is emp'oved. Tn itis case tre 
sustaining pedal may operare the pedal rod £8. 

It wil! Le clear thet the ere lleuines pro it ced 
by the depression of a kev of tive iestrurecne will 
Induce currents in coils 22, the voltace ef wirich 
is stepped up in the transformer while enrrents 
are marnified by the amp! fier or simyi- ters uses, 
These currents act on the loud speaker 83. Thev 
have to pass resistance 19 whil> recistaree 75 
fs orymal'y short circuited. If the forte or loud 
peilal 86 is operated it closes a short cirenit 
around resistance 15 end no rcsivtance is then in- 
eluted in the input circuit of the audia aniplifier 
78. The notes produced will, therefore. hive 
maximum volume. If soft pec’al 35 is pressed 
the short circuit to resistance 13 is interrupte:t 
and this resistance is now active in series with 
resistance 75. ‘The volume will, therefore, b> cut 
down to a minimum. 

The amplifier or amplifiers may be supplied 
with current from any suitable source of elec- 
trical enerry, a plug connection &8 bring shown 
for this purpose. 

The piano cquipped with the tone or note pro- 
ducer units may have approximately the shape of 
@ conventional piano. Figure 11 shows the out- 
line. 


6 


The speaker may be arranged in the center of 
the back wall or in the center of the front wall 
above or beiow the key frame, the jatter case 
bemy shown in the Figure. ‘Tine audio ampli- 
fer 18 is best arranred on one side with its front 
wall carryiat tite switch $8 and te main ad- 
jJustment control {ft projectine outwardly. The 
adjustment control has only to be eperated occa. 
Sconally and readiutinent is onle necessary at 
long intervals, or with a chanre o;7 the use to 
Which the instrement is put. Tho switch 26 has 
to be operated before use of the piano. The piuz 
in contacts 92,93 may be used for earphones or 
for the connection of the piano with a distant 
Secaker. 

TL will be clear that the quality of the muie 
instrument may be improved in many ways. if 
decired. For instance, if it is desircd to produce 
not onlv the besie music?! note but also certain 
hare:onies a plurality ef juxtanresed units or of 
juxtaposed recds end coils may be substituted for 
the sinele unit. 

Moreover, it will be clear that th: mechanical 
and clectriea! details of mechanisms have bren 
specifically described merely in order to be able 
to Hustrate the principles by wieans of specific 
examples, but, as it is the princie)o which con- 
Stitutes the invention, these specie details may 
bs replaced by others wilhout in anv way af- 
fecting the invention. 

Tecloim: 

1. A device for use in music?) instruments for 
producic¢e musical tones hy meens of electrical 
o.citations, ecmprising a key, a uvit fer trons- 
Jatine mechiiien! o:ciliations of a frequency cor- 
resnonding to the frequency of the mutical tone 
to be produced into electrical oscillations, said 
unil inelidin’ eo frame of magnetized ferro-mag- 
nefic materiiloren alopg one side, a magnet core 
with a reduced substantially Jinewr cnd face, a 
flnt strip-like transverseiv oscitlatine reed with 
one freely oseMating and one fixedly supported 
end of 2 predetermined free lenet! corresponding 
to a orevetormined netural frequency of trans- 
verse ostiNalions, havine aosubstantially linear 
end face at its free end, said meanct core and said 
trensversely oscillating reed beinz loncitudinally 
alitred and bein mounted on onposite sides of 
Soid frame. vroiccting towards eseh ether along 
the open side of the said frame and substantially 
closing the oven side of the frame, with ther sub- 
stantially linear end faces facinz each other 
across a narrew fap, a coil mounted on said mag 
net core with its longitudinal axis extending alenz 
the axis ef said core for producing current: in- 
duced by the variation of the maenctic fiux 
threugh so'd core. means operated by the key for 
moving said unit, 2 fixed member fer ariesting 
ssid movement any’ for causine ain impact pro- 
dveine a vibration of the reed withdts natural fre- 
eneney and an electro-acoustic tiansiiution means 
for translating the electrical oscillations into 
som oscitlations. 

2. A device for use in musical instruments for 
produce mi ical tones by means of cléectrical 
oscitlaticns, comprising a key, a unit for trans- 
lating mechanical oscillations of a frequency cer- 
respencding to the frequency of the musical tone 
to be produced into electrical oscillations, said 
unit including a f.ame of maenetized ferro-mag- 
netic material, open alone one side, a marnet 
core with a reduced substantially iinear end face, 
a fat strip-like transversely oscillating reed with 
one freely oscillating and one fixé@ty supported 
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to 2 predetermined natural frequency of trans- 
verse oscillations, having a substntially hnecr 
end face at its free end, said maenet core and said 
transversely oscillating reed being Jonrituline ly 
aligned and being mounted on apposite sides of 
said frame, projecting towards cach other atour 
the open side of the caid frame and substantially 
closing the open side of the frame, with their 
substantially linear end faces facing each other 
across anorrow fap, & coil mounted on said mag 
net core with ifs lonitudinal axis extendin along 
the axis of said core for producing currents in- 
duced by the variation of the magnetic fhux 
throuch said core, means operated by said key to 
impart a rapid motion to sold unit, means to ar- 
rest said motion to cause the reed to oscillate with 
its natural frequency, and an electro-acoustic 
translation means for tran latins the electrical 
oscillations into sound of cillations, 

3. A device for use in electrical musical insru- 
ments, producin’ electrical oceiations corre- 
sponding to ann sico} tome commprians a manne- 
tized frame of ferra-tracnctic mivteriatonen sions 
one side, a marznet core eith a reduced sub-tan- 
tially linear end face, a flat, strip-like, trans- 
versely oscillating reed with a freely oscillating 
and a fixedly supported end of a predetermined 
free leneth corresponding to a predetermined 
natural frequency of its transverse oscillations, 
said reed having a substantially linear end face 
at its free end, said magnet core and said trans- 
versely oscillating reed bein Jon tudinally 
alisned and being mounted and projecting from 
oppesite sices of the. frame toward cach other 
alone the oven side of the said frame, So as to 
substantially close said) open side, with fhe 
substantially linear end faces of the core and the 
free end of the reed facings each other across a 
narrow cap. a coil on said matnet core with its 
lonzitucinal axis extending along said care for 
producing electrical oscillations and mechanierl 
means for producing a vibration of the reed with 
its natural frequency. 

4. A device for use in musical instruments pro- 
dgucing musical tones by means of electrical oscil- 
lations comprising a unit for translating mech? ni- 
cal oscillations of a frequency corresponding to the 
frequency of the musical tone to be produced into 
electrical oscillations, said mit including a frame 
of magnetized ferro-macnetic material, open 
elone one side, a macnet core with a reduced sub- 
stantially lincor end face, a fl, strip-like trans- 
versely oscillating reed with a freely eseitlating 
end and a fixed!y supported end of a predeter- 
mined free Joncth, corresponding to a precdeter- 
mined natural frequency of its transverse oscilla- 
tions, havins a cubstantially linear end face at 
its free end, said marnet core and said trans- 
versely oscillating reed being Jongitudinally 
aligned and being mounted on opposite Sides of 
said frame, and projecting towards each other 
along the open side of the said frame, said core 
and said reed substantially closing the open side 
of the frame with their substantially linear end 
faces facing each other across a narrow Bap, & 
coil meunted on said magnet core with its longi- 


i 
tudinal axis extending alonz the said cere for 
producing currents induced by sole core, & \ey, 
carryine said unit, said unit being fixedly at. 
tached to said key, with the reed tn substantiay 
6 paraliclism to said key, means for arresting the 
movement of said key, to produce an oscliilation 
of the reed by inertia upon arrest of the hey ond — 
an electro-acoustic translation means for trans. 
latins the electrical oscillations into sound oscil. 
10 Jations 
5. A device for use in masical instruments for 
producing musical tones by means of electrical 
oscillations comprising a key, a unit for trans- 
Jatin’ mechanical oscillations of a frequency cor. 
13 responeings ta the frequency of the mucical tone 
to be produced into electrical oscillations, fald 
unit including a freme of marnetized ferro-mnc. 
neiic material open along one side,a meanct core 
with a reduced sub.tontially linear end face, & 
20 flat strip-like transversely oscillating reed with a 
frecly occillating end anda fixedly suprorted end 
of a predetermined iree lonrth, correspondine to 
a predetermined natural frequency of its tt :. 
verse oscillations, having a substantially Hnear 
end face at its free end. said imarnet core and 
said transversely oscillating reed being Joncitud. 
inally aligned and being mounted on opposite 
sides of Said frame, projecting towards each other 
along the open side of said frame and subttantl- 
30 ally closing said open side, with the substantially 
linear end face of the core and the free end of the 
reed facing eoch other across a narrow fap. 5 coll 
mounted on said magnet core with its lon: itudinal 
avis extending along said core for producing {n- 
33. duced currents, a risid hackboord,. 2 sipport for 
esaid unit pivoted to said rigid backboard, a me- 
chanicel link connection between said pivoted 
support and said key, adanted to prodtice & moe 
tion of said pivoted support towards said fixed 
40 backhorrd cushioning means on the latter ate 
resting the movement of the pivoted suprort. a 
further rizid support, forming a rest fer thc suE- 
port of the unit, damping means appl ed ayainss 
the reed in the position of rest. said means being 
46 pivotally mounted on said further rigid support 
2 pedal and means for connecting siid pivoted 
damping means with said pedal, 
G6. A musical instrumen? provided wth a num- 
ber of devices according to claim 1% herein the 
50 clectro-acoustic translation device includes tvo 
resistances arransed in serics, shunt cireuics 
across each of said resistances, and two pedals, 
each provided with a contact for controlling one 
of said shunt circults. 
55 EVARISTE O. FLEURY. 
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My invention relates to musical toys of that 
type which produces o melody or a scries of dif- 
ferent tones by strokes hitting differently tuned 
bars or sounding elements. 

Objects of my invention are to produce tremo- 
Jant tones or tones comprisine a plurality of in- 
dividual sound impulses followine each other 
quickly, to produce each plurailty of impulses or 
each tremolant tone by one strate of the plovoer's 
hand or finger, to create loud, clear and ringine 
sounds overlapping in one tone. and thereby to 
provide a novel toy having a particwarly pleasant 
musical effect. 

Other objects are to produ-e this ‘effect with 
& toy that can be easily played by a child, and to 
provide the toy with a mechanism which pro- 
Guces the tremolant nature of the tones auto- 
matically whenever the player strikes a tone. 

Further objects are to achieve these results 
with simple and inexpensive means, and to pro- 
vide a novel musical toy that can bo maninfac- 
tured easily and quickly, 

Sti other objects and advantaces will appear 
from the following description of an exeniplily- 
ing embodiment of my invention, from the ap- 
pended claims and from the accompanying draw- 
ing in which: : 

Fig. 1 shows a top view of an illustrative em- 
bodiment, a portion of the cover being broken 
off, : 

Fiz. 2 shows a cross-section taken along the 
line 2-—-2 jn Fig. 1. 

Fig. 3 shows a cross-section of a broten off 
part of the latter embodiment, said cross-section 
being taken lone the line 3—3 in Fir. 1. 

The embodiment shown in Fics, 1 to 3 com- 
prises one striking device shiftable relative to 
several tone bars whereby the same striking 
member may hit any one of a rew of diff rently 
tuned tene bars. This arranrement mates the 
ermibuditaent sinilor to a xylophone. 

A casing 4f may have openines 42 for the es- 
enpe of sound waves and has a cover 63 provided 
with a slot 44. A block 45 of I-sheped cross- 
section {fs slidable alone the slot 44 and has an 
evening through which a red 46 passes. ‘The up- 
per end of the rod 46 is affixed to a handle or 
knob 41. By horizontal movement of the handle 
41, the block 435 can be shifted from one to an- 
other of a plurality of positions which are indi- 
_ cated by suitable indicia, for example, by lincs 
48 extending perpendicularly to the slot 44 on 
the top surface of the cover 43. 

The rod 46 passes vertically slidably throuch 
the block 45.. By vertical movement of the handle 
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a 
41, the rod 46 can be moved down against the 
pressure of a sprine 49 which has a lower end 
allixed to a projection 59 of the rod 46 and has 
an upper end affixed to the block 45. 

The rod 46 forms a part of a mechanism which 
transforms the vertical movement of the handle. 
into a retary movement comprising several turns 
during one strote of the handle. 7 he red 46 has 
a Jower end posing slidably through an opening 
in the bottom of a U-shaped frome 51 which ts 
aflixed to the lower side of the block 45. A shaft 
Sé¢ carrying a pinien 53 anda toothed wheel 94 is 
rotatably journalled in the clongate] vertically 
extending slots formed in oppo-ite side portions 
of the frame St. A shaft 55 carrying a pinion 56 
is disposed below and paralle] to the shaft 52, 
and has the opposite ends thereof journalled fn 
tlie side portions of the frame 51. A part of the 
rod 46 which is positioned within the frame 51 
is provided with tecth whereby the rod consti- 
tutes a rack meshine with the pinion 53. Initial 
downward movement of the rod 46 effects similar 
cownward movement of the shaft 52 until the 
latter reache> the bottom of the slots. In this 
position of the shaft £2, the toothed wheel 54 
meshes with the pinion 56 on the shaft 55. Fur- 
ther downssrd movement of the rod 43 causes, 
rotation of the pinion £3, the wheel 54, and the 
Pinion §€ for rotating the shaft 55. 

An arm 57 has a center affixed to the shaft 


-§5 dnd hins ends carrying loosely connected strik-> 


ing members 98. For example, the members 58 
inav be washer-like rines, and the arm §1 Hav 
form an clongated Icon passing throvsh the rings 
58 with clearance. When the meinhers 59 rotate 
with the arm 57 and the shaft 55, the centrifucal 
force moves the members radially to their most 
outward positions, 

The plane in which the members 58 rotate Is 
vertical and preferably parallel to the clot &4, 
Tone bars §9 are arranced ina row which extends 
in the direction ef the slot 44 and are substan. 
tially horizontally positioned at a level so far 
above the shaft 55 that each tone bar reaches in 
the upper part of the members’ rotary paths” 
when the shaft §$ i: pos'tioned vertically underc 
the respective tone bar %9. The shaft 55 can be 
moved into position under any of the tone bars 
by shifting the handle 47 and thereby the block 
45 tosether with the entire Striking mechanism 
in the manner described before. 

Tn the mentioned position of rest, the tone bars 
§9 are supported by walls Gf crossing the in- 
terior of the casing 44 in directions parallel to 
the slot 44, The tane bars are free te mMOve Upe 
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wardly under the {mpact of the members: 58 and 
are guided in this upward movement by headed 
nails 62 driven into the top .urtaces of the walls 
6f§ and passing throuch openines in the bars, 
The tone bars drop to the supported position im- 
mediately after the passace of a striking mem- 
ber. The top stufaces of the walis 64 mav be 
covered with cushioning lavers 63. Other cush- 
foning layers 64 may extend uncer the heads of 
the nails 62. The nails pass throurh the layers 
63 and 64. 

The handle 47 serves two purposes. By hori- 
zontal movement of the handle, the striking 
mechanism is broucht into proper position rela- 
tively to any desired tone bar. By vertical move- 
ment downwardly, this tone bor is etreek. When 
the rod 46 is depressed and subsequently released, 
the spring 49 will urse the rod 45 towards the 
original elevated position thereo’. Unyard move- 
ment of the rod 46, meshine with the pinion 53 
on the shaft 57) ill effect vovard movement of 
the latter within the eonsated slot. and thereby 
disengage the whee! 54 frem the pinion §4 to per- 
mit free-wheeline of the shaft 95. Sherefore, 
the red 46 will only drive the shaft §5 during the 
downward troveniw nt of the former, Hence any 
Gesired sequence of tones can be produced by 
simrle movements of oe han?, 

I desive it understcod thet my invention is not 
confincd to the partiemar embodiments shown 
and decribed, the same being mere!y illustrative, 
and that my invention may be carried out in 
other ways without Cepartine fren the spirit of 
my invention as it is obvious that the particular 
embodiments shown and deseriied are only a 
few of the many that may be employed to attain 
the obiects of my invention. 

Having described te nature of my invention, 
what I claim anc desire to protect by Letters 
Patent is: 

1. Ina musical toy, a horizontally disposed ro- 
tatable shaft, a striling member on caid Fatt, 
striking elements carried by the opposite ends of 
said member end defining a circtelar closed path 
when said sheft is rotated. a vertically movable 
tone bar extendine into ssid cire chur co-ed path 
when in Jlowerms:t position for contact with said 
striking elements and moavehle upwardly ont of 
said path. and imesns rotatin« raid shalt in one 
Girection so as to elect strikine of said elcments 
against said tone bar from pelo. 

2. Ina musical tov, a retatatly mounted strik- 
ing member havine <triking elements on the op- 
posite ends devevibine a elescd cirevlar path 
when said momber is rotated, and onerating 
means for :otatineg said member including a 
Pinion fixedly connected to <aie member, a ro- 
tatakle ecar means mounted for avial movement 
relative to the axis of rotation of said pinion, 
nearly movable -means meshing with said cear 
means and adapted, when moved in one direc- 
tion, to mesh said ceny means with said pinion 
and to effect the retation of seid gear means, 
spring means constantly urging said linearly mov- 
able means in the direction oprosed to said one 
direction for disenzacine said sear means from 
said pinion, and a tone bar supported in a posi- 
tion where sald bar reaches into said closed circu- 
lar path. : 

3. In a musical toy, a rotatably mounted strik- 
ing member having striking clements on the Op- 
posite ends describing a closed circular path 
when said member {fs rotated, a tone bar sup- 

_ Ported in a position where said bar reaches into 
6aid closed circuler path, and operating means 
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for rotating sald striking member Including ¢@ 
lincarly movable member and fear means inter 
posed between sald lincarly movable member ar 
said striking member, said gear means constantt 
ensaring said Hnearly movable member and ene- 
faring said striking member only when sald 
linearly movable member is moved fn a selected 
direction. 

4. In a musical toy, a substontlally horlzon- 
tally disposed tone bar mounted for limited ver- 
tical movement, a striking member rotatable 
about a horizontal axis and havine striking ele- 
ments on the opposite ends thereof describing a 
closed circular path when said member fs rotated, 
said tone bar in the lowermost position thereof 
extending into said circular path adjacent the 
top portion of said path and movable vertically 
out of said path, and operating means for rotat-~ 
Ine said striking member in a directlon co that 
said striking elements strike against said tone 
bar from below, said operating meons including 
a linearly movable member and fear means mesh- 
ing with said linearly movable member end en- 
easing said striking member only when said 
linearly movable member is moved in one dirce- 
tion fo thereby ctieet rotation of said striking 
memoecr in said above mentioned direction. 

5. In a musical toy, the combinaticn accord- 
ing to claim 3, wherein said gear means includes 
a pinion fined relative to said ctrizing meniber, 
a rotatable toothed wheel fixed to a shaft extond- 
ins parallel to the axis of rotation of said pinion 
and movable radially thereof in a plane parallel 
to the line of movement of said linearly movebla 
member, a second pinion fixed to said toothed 
wheel, a pear rack formed on said "incarly mov- 
able member meshine with said second pinion, 
and spring means conrected to said linc aviy move 
able member constantly urging the otter in a 
direction away from the avis of rotation of said 
first pinion, said toothed wheel meshing with said 
first pinion wien said linearly movable member 
is moved auainast the force exerted by said spring 
means thereby rotating said strisine member and 
bein disencarced from said first pinion when said 
linearly movable member is moved in said direc- 
tion urged by eaid spring means to thereby per- 
mit free wheeling of said striking member, 

6. In a musical toy having a housinyv, a frame 
extending into said housing and slidably carried 
by the latter for movement thereatuns, a hori- 
zontally disposed shaft rotatably moun‘ed in said 
frame, a striking member on said shaft, striking 
elements carricd by the eprocite ende of said 
member and defining a circular closed path when 
said shaft is rotated, a plurality of vertically mov- 
able tone bars in said housinz dispesed at right 
angles to the direction of movement 0 said frame, 
eoch of said tone bers extendin: into said circn- 
lar cloced path when in lowermost position and 
in revictry with said frame and movable nowardly 
ont of said math, and means carried by said frame 
rotatin: said shaft in one direction so as to effect 
strikine of said elements acainst a sclected one 
of said tone bars from below. 

7. In a musteal toy, a supporting strvcture, 1 
frame slidable alone said structure, a rotatably 
arranged striking element, operating means care 
ried by sald frame for carrying and rotatine said 
element in a closed circular path, a piurality of 
tone-elements, disposed across the siidine direc- 
tion of said frame, being supported in positions 
where each tone-element, when tn registry with 
bald frame, reaches into said path whereby the 
tone-element ts struck by said striking element, 


and being movable in the direction of said stroles 
out of sald path. 

8. In a musica) toy, 2 supporting: structure, a 
frame slidable along said structure, a rotatably 
arranved sfrilinvg clement, operating means cere 
tied by said frame for carrying and rotating said 
Nenient during each single operation in a closed 


: circular path, a plurality of tone-eleinents dis- 


posed across the sliding direction of said frame, 
being supported in positions where each tone- 
element, when in reristry with sald frame, 
reaches Into sald path whereby the tone-clement 
* fs struck by snid striking element, and being 
movable in the direction of said strokes out of 
said path. 

9. In a musical toy, a supporting structure, a 
frame slidable along said structure, a member 
rotatably connected to said frame and having an 
eccentric end, a striking element loosely con- 
nected to said end, operating means carried by 
said frame for rotating said member with said 
element In a closed circular path, a plurality of 
tone-elements, disposed across the sliding direc- 
tion of said frame, being supported in position 
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0 
where each tone-element, when in registry with 
said frame, reaches into the path of said striking 
element whereby the tone-element ts struck by 
said striking clement, and being movable in the 
direction of sald strokes out of said path. 
HARRY ZIMMERMAN. 
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me 1 

This invention relates to musical instruments, 
and more particularly to a toy piano. 

The primary object of the present invention 
is to generally improve toy pianos. A more par- 
ticular object is to provide a simplified key and 
hamnier action. Another object is wo design the 
parts for case of assembly, thereby decreasing 
Jabor cost in manufacture of the instrument. 
More specific objects are to improve the pivot- 
ing of the hammer on the key, and the pivoting 
of the ic’ in the instrument. Further objects 
are to im;rove the means for guidin= and locat- 
ing the keys, and for ]imiting the m..:on ihereof. 

To accomplish the forezoing general objects, 
and other more specific objects which will here- 
{nafter appear, our invention resides in the toy 
piano elements and their relation one to another 
as are he:ciarxfter more particularly described in 
the folle zi cincation. The specification is 
accomp i wy drawings in which: 

Fig. i is werspective view showing a toy 
piano embo'ying features of the present in- 
vention; 

Fig. 2 is » /ragmentary plan view with a part 
of the case broken away; 

Fig. 3 is a settion taken approximately in the 

lane of the line 3—~3 of Fig. 2; 

Fig. 4 is a section taken approximately in the 
plane of the line 44 of Fig. 2, with a black key 
depressed; 

Fig. 5 is a section through the hammer taken 
approximately in the plane of the line 5—5 of 
Fig. 4; 

Fig. 6 is a fragmentary section taken approxi- 
mately in the plane of the line 6—$ of Fis. 3; 

Fiz. 7 is a section taken approximately in the 
plane of the line 1—17 of Fig. 3; 

Figs. 8, 9 and 10 are schematic sections taxen 
approximately in the plane of the line &—8 of 
Pig. 3 and are explanatory of the key action. 

Fig. 11 is a side elevation of a modified key; 

Fig. 12 is a section token approximately in the 
plane of the line 12—i2 of Fig. 11; 

Fig. 13 is a fragmentary elevational view of 
@ modified fulcrum; and : 

Fig. 14 is a section through the same taken 
in the plane of the line (\—14. 

Referring to the drawics, and more particu- 
lerly to Fig. 1, the musical instrument {Is here 
illustrated as a toy piano of the spinet type. It 
will be understood that the key and hammer 
action may be applied to other musical insiru- 
ments having sound-producing means diZerent 
from that here shown, or located in cases of 
diferent configuration. Hewever, the compact- 
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ness of the hammer action, making it suitable 
for a spinet case, is one of its advar..7es. It 
should also be understood that the inaividual 
keys need not be miniature in dimension, and 
in fact in the particular toy here shown the white 
and black keys are each of standard size, al- 
though the keyboard has oniy two and a half 
octaves. 

Referring now to Fig. 3, the key (2 has a rear- 
ward extension (4, and is pivoted at [6 inter- 
mediate the key and c\*ension. The free end 
of the extension 14 carries a hammer (68, the 
head end 20 of which extends towards the for- 
ward end of tho key, anc the tail end 22 of which 
extends beyond the pivot 24ofthe hammer. The 
sound producing means 26 is disposed over the 
hammer, and a stop bar 28 is disposed anove the 
tail 22 of the hammer. It will be evident that 
when the key is depressed the pivot 24 is raised, 
thus raising the hammer head 26 to strike the 
sound producing means 23. 

Considering the arranzement in greater de- 
tail, another stop bar $30 is preferably disposed 
below the rear end 32 of key extension {4. The 
proportiouing and disposition of the parts is such 
that when the key (2 is in raised position, the 
part 32 rests on bar 30, and the tail 22 rests 
(cearing upwardly) on bar 2%. The latter con- 
tact limits the downward movement of the head 
26, but is not essentia] because other motion lim- 
iting means might be employed, in which case 
the tail 22 mizht be spaced downwardly from 
the bar 23 when the key ‘sin rest position. The 
advantage of the present arrangement is that 
cushioning material, specifically, strips of felt 
at 28 and 20, act as silenting means for the dif- 
ferent movements. The head 20 cioes not hit or 
rest om the extension {4. This relationship or 
rest position is shown in folid lines in Fig. 3. 
When the key is depressed. as indicated in breken 
lines ‘n Fig. 3, the pivot 24 is raised, thus raising 
the ham:ner 20, and the parts momentanily take 
a new position, shown in broken lines. This re- 
lation of the parts is also shown in Fig. 9 of the 
drawing. However, the hammer head 20 con- 
tinues its upward moverment under inertia and so 
striker the sound producing means 26, as is best 
srown by the broken line position in Fig. 4. 
The relation of the tail parts at this time is 
also shown in Fiz. 10. After striking the sound 
producing means and setting the same into vi- 
bration, the hammer imrneciately fails tack out. 
of the way to its rest position, this being shown 
in solid lines in Figs. 4 and 9, and in broken 
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BEST PY AVATABLE 


risen 

Ucing means. 

by inertia until 

fc means, the tail 

22 moves wo ¥ tow £ does not Teach 
the bettom St For this reason, an 

also bec immediate drop of the ham. 

is no damping of the Vibration at 26. 

The keys and hammers 25ly molded 

out ofa Suitable Plastie, as¢ In molding it 

Is Preferab] aterial, although 

a thermosetting Material could be Cmployed, 

The key {2 and extension 14 are Preferably mold. 

Sle piece of white Plastic. Re- 

8. 4, the black Key 34 ang its exten. 

bly molded Out of a single 


Separately from 
Sequently over) 


also prefera 


Ng the 

Spaced walls 32 These walls 

are provided wi trunnions 

4, which are prefers r0lded Interraly with 

walls 32 are Preferably 

ne edre to the bearinzs, as is 

the notch 33 bah cul aed The notches 

converge toward ihe bearines to a siza SMaller 

than the diameter »¢ the trunnions and bearings, 
but not much smaller, so that the ¢ 

be pressed into the bearing 
us the parts ar 


vw 
~ 


SS, SAid note 
ing holes to 
Tod, but in the 
6 at the Upper 
nt the keys on 
the strip Dy pressed Cown-ward. 
Jy over the beaded edze 16. This Coes Not limit 
the keys azainst sidewarg Movement, by 
is taken Care of by additional means next de. 
SCribed, 
Seen that the 


c+ 


'S secured edrewice benea 
» BPC in eect the assembly o 
Comprises ar, 2 i+ 


the side wal] 
Bgainst side 


S, thus locating the Keys 
This ts best shown 


3 Ment of the pivot 24 of the hammer, 


keys, and as is shown, the side walls of the keys 
#Te made smooth and straight, such th 

keys May bear &32inst cre an 

Preciabdle friction. # 

Avoid the POSSiDilit 2 o ys through. 
Out the kayby d wholly in one di- 
rection or th ler, vIth excess Cumulative clear. 
ance space at one end or the other of the key- 
board. 

The P2perboard Strip 45 may be Secured in po- 
Sition in g Number of Ways. As here iNustrated 
16 fs Strongly Secured - by Mounting it With a 
Mortise ang tenon Connection on a thick 
board or fibre board bottom w 

instrument case a 
- AS Is best sh 
S Tecessed to Crovide ¢ 
54, and the bettom 
to tithtly i 
Slued tozet 
ture, 


The parts are 
4 Sturdy, rigid struc- 


by additiona} Sulde 
orward ends. This ts 
uide strip shown at 5§ in 
- The Strip 5§ js hotched or 
top, thus forming lecesses 58 Which 
Teceive thie adjacent Side walls of the white keys. 
€ tops of the Projections §9 between the 
recesses 58 are Preferably Made of Suitable height 
to limit downwarg Movement of the keys When 
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tops of the keys without inhibiting movement 
thereof. Of course, the movement at this point is 
Slighs because the wall 79 is located substantially 
over the pivot bar of the xeys. 

The hammers 13 are broadened at the head 20, 
as {5 best shown .n Fig. 2. The ends may be re- 
cessed as shown at 76 in Figs. 3 and 3 to lighten 
the saine and to lessen the araount of plastic 
material neccec. 

The keys 12 anu extersioas [4 are preferably 
hollow. As here lllustraied the keys comprise top 
and side walls, and the sume appiies to tne ex- 
tensions 14. At the rear end 32, however, there 
is neither a top wail nor a bottom wall, the side 
walis 32 being left to receive the tail 22 of the 
hammer. In Fiz. 3 it will be seen that the side 
walls of the white keys are recessed upwardly 
somewhat, thus conserving material. From in- 
spection of Fig. 2 it will be appreciated that the 
white keys are of four types wnich ditfer when 
viewed in plan, thus provicing the necessary room 
to receive the black keys. This, oi course, is con- 
ventional. 

In one specific case the bearing hole for the 
key was 0.133’’ in diameter and the slot leading 
to the same had an entrant width of 0.1875’’ and 
@ minimum wicth at the bearing hole of 0.118’’. 
In the case of the bearing for the hammer trun- 
nion, the bearing hole had a diameter of 0.129’’, 
and the minimum width of the entrant slot was 

70.121°’, the initial or entrant width being 0.156’’. 

The initial width is, of course, not at all critical, 
end even the diiference in width at the bearing 
hole is ‘not wholly critical, but the dimensions 
mentioned above provide a desired snap fit, It 
mv:*> be understood that these dimensions are 
given solely by way of illustration, and not in 
limitation of the invention. 

A modified construct:on for the key is shown 
in Figs. 11 and 12. In this case the side walls 
@6 are maintained at full height, and most of 
the bottom of the key is closed by means of a 
bottom wall 62, this consisting of a rectangular 
piece of plastic which is secured in position, as 
by means of a cement or solvent. The bottom 
edges of the side walls £0 may be stepped to re- 
celve the edges of the to:tom wall. ; 

A modified form of fulcrum strip is shown in 
Figs. 13 and 14. In this case the fulcrum rod 84 
is a cylindrical rod wh:ch is set directly above 
the heavy paperboard strip 8&. The latter is pro- 
vided with recesses or castellations on top, and 
with tenons on bottom, just as was previously 
described. However, to secure the rod 64 to the 
strip $6 thin bands of metal 88 are bent around 
the rod at intervals, the iower ends being received 
in a cut or split in the wp of the sirip $6, and be- 
ing secured in position Dy appropriate eyelets $v. 
The rod &4 may be mace of metal or of a plastic. 
In the case of the instrument here shown in Figs. 
3, 4 and 6, in which the rod 1s a bead formed 
integrally with a web, the beaded strip is prefer- 
ably made of a piastic. 

The top and bottom stop bars 28 and 39 previ- 
ously referred to are preferably made by forming 
a channel of strips of wood, there being a top 
strip $2 (Fig. 4), a bottom strip $4, and a con- 
necting or spacer strip $6. Layers of felt 28 and 
20 are cemented to the top and bottom strips 
@2 and 84. The felt is preferably of substantial 
thickness, say ¥o’’, ard in that sense it may be 
said that the complete stop bars are composite 
bars consisting of felt or silencing material com- 
bined with rigid backing material. 


assembly, and advantages of our improved musi- 
cal instrument will be apparent from the fore- 
going detailed description. It will also be ap- 
parent that while we have shown and described 
our invention in a preferred form, changes may 
be made without departing from the soirit of the 
invention, as sought to be defined in the [oilow- 
ing claims, 

We claim: 

1. A ixey and hammer action for a toy piano, 
said action comprising a key with a rearward ex=- 
tension, means pivoting the same intermediate 
the extension and key, the free end of the exten- 
sion extending upward and being bifurcated and 
pivotaly carrying between the bifurcations 
thereof a hamumer the head end of whicn extends 
toward the key and above the extension, and the 
tail end of which extends beyond the pivot of the 
hammer between the bifurcations of the exten- 
siou, sound producing means disposed over said 
hammer, a first felted stop bar disposed below 
the rear end of the extension, and a second felted 
stop bar disposed above the rear end of the ex- 
tension and hammer in such a position as to act 
as a stop for both, said latter stop bar being fixed 
at such height as to prevent the bottom end of 
the hammer head fiom striking the extension 
even when the key is it its raised or rest position. 

2. A key and hammer action for a musical in- 
strument, said action comprising a key with a 
rearward extension, means pivoting the same in- 
termediate the extemsion and key, the free end 
of the extension pivotally carrying a hammer 
the head end of which extends towards the key, 
and the tail end of which extends beyond the 
pivot of the hammer, sound producing means 
cisposed over Said hammer, and stop bars dis- 
posed below and above the rear end of the ex- 
tension and hammer, whereby when the key is 
in raised or rest position the extension rests om 
the lower stop bar, and when the key is in de- 
pressed position the tail bears against the top 
stop bar, the proportioning and disposition of 
the parts being such that at the latter time the 

ammer head is not raised sutficiently to reach 
the sound producing means, and when the ham- 
mer head continues rising by inertia it strikes 
the sound producing means and the tail moves 
downwardly toward but does not reach the bottom 
stop bar. 

3. A key and hammer action for a toy piano, 
said action comprising a key with a rearward 
extension, means pivoting the same intermediate 
the extension and key, the free end of the ex- 
tension being bifurcated and pivotally carrying 
between the extension thereof a hammer the 
head end of which extends toward the key, and 
the tail end of which extends beyond the pivot 
of the hammer between the bifurcations of the 
extension, sound producing means disposed over 
said hammer, and felted stop bars disposed below 
and above the rear end of the extension and 
hammer, whereby when the key is in raised posi- 
tion the extension rests on the lower stop bar and 
the tail bears against the upper stop bar, and 
when the key is in depressed position the exten- 
sion bears against the top stop bar and the tail 
bears arainst the top stop bar, the proportioning 
and disposition of the parts being such that at 
the latter time the hammer head is not raised 
sufSciently to reach the sound producing means, 
and when the hammer head continues rising by 
inertia it strikes the sound producing means and 
the tail moves downwardly toward but does not 
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4. A key and hammer combination as defined 
in claim 2, in which the key and extension are 
molded integrally. out of a plastic, and in which 
the entire hammer is molded integrally out of 
a plastic. hs 

5. A key and hammer combination as defined 
in claim 2, in which the sound producing means 
is stringless and comprises a bar carrying a series 
of spring steel rods of varvine !ength, the rocs 
being disposed over the nammers. 

6. A key and hammer combination as defined 
fn claim 1, in which the key and extension are 
motded integrally out of a piastic, and are nol-~ 
Jow, and in waich the entire hammer is moided 
integraliy out of a plastic, and is solid, and in 
which the sound producing means is stringless 
and comprises a bar carrying a series of spring 
steel rods of varying lensth, the rods being dis- 
posed over the hammers. 

7, A musical instrument comprising a key- 
board made up of collaterally disposed horizontal 
hollow keys each having vertical side walls, a 
* stationary fuicrum strip mounted edgewise 
beneath said keyboard and extending transverse- 
ly of the keys, the upper edge of said fulcrum 
strip being notched or castellated to form projec- 
tions which fit between the side walls of the keys 
in order to locate the keys against sideward move- 
ment, said fulcrum strip having a continuous sta- 


tionary fulcrum rod secured along its upper edge, : 


and the side walls of said keys being notched up- 
wardly from the bottom edres to form bearings 
to receive said fulcrum rod, whereby the keys 
may be placed downward from above into position 
on the fulcrum rod. 

8. A musical instrument comprising a key- 
board made up of collaterally dispased horizontal 
hollow keys each having vertical side walls, a 
stationary fulcrum strip mounted edgewise 
beneath said keyboard and extending transverse- 
Jy of the keys, the upper edze of said fwerum 
strip being notched or casielated to form projec- 
tions which fit between the side wails of the keys 
in order to locate the keys against sideward move- 
ment, said fulcrum strip havine a continuous sta~ 
tionary fulcrum rod secured along its upper edze, 
the side walls of said keys being notched upwardly 
from the bottom edges to form bsarings which 
Rt over said fulcrum rod. whereby the keys may 
be placed downward from above into position on 
the fulcrum rod, and said strip having a thick- 
ness much greater than the diameter of said rod, 
and thereby bearing against the inside of the 
side walls of the keys despite said notches in said 
side walls. 

8. A toy piano comprising a case, and a key- 
board made up of collaterally disposed hollow 
keys each having top, front and side walls, said 
case having a bottom wall disposed beneath said 
entire keyboard, a key guide strip mounted edge- 
wise on said bottom wall beneath the forward 
ends of the keys, the lower edge of said guide 
strip being recessed to form tenons, and said bot- 
tom wall being slotted to receive said tenons, the 
upper edge of said guide strip being castellated 
to form projections which fit between the side 
walls of the keys in order to locate the keys 
against sideward mevement, and the tops of the 
Projections of said strip being of suitable height 
to limit the maximum downward movement of 
the keys when fully depressed. 

10. A musical instrument comprising a key- 
board made up of collaterally disposed hollow 
keys each having top and side walls, a stationary 


fulcrum strip and a stationary key guide strip 18 


each mounted edgewise beneath said keyboard in 
collateral spaced relation, the key suide strip 
being Iccated near the ends of the keys, the upper 
edges of koth of said strips being castellated to 
form projections which fit between the side walls 
of the keys in order to locate the keys against 
sideward movement, said fulcrum strip having 
a continuous stationary fulcrum rod secured 
along its upper edge, and the side walls of said 
keys being notched upwardiy from the bottom 
edges to form bearings which receive said ful- 
crum rod. 

11. A musical instrument comorising a key- 
board made up of collaterally disposed hollow 
keys each having top and side walls, a stationary 
fulcrum strip and a Stationary key guide strip 
each mounted edzewise beneath said keyboard in 
collateral spaced relation, the key guide strip be- 
ing located near the ends of the keys, the uD- 
per edges of said strips being castellated to form 
projections which fit between the side walls of 
the keys in order to locate the keys against side- 
Ward movement, said fulcrum siriphaving a con- 
tinuous stationary fulcrum rod secured along its 
upper edge, the side walls of said keys being 
notched upwardly from the bottom edges to form 
bearings which receive said fulcrum rod, said ful- 
crum strip having a thickness much creater than 
the diameter of said fulerum rod and thereby 
bearing against the inside of the side walls of the 
keys despite said notches in said side walls, and 
the tops of the rrojections of said key guide strip 
being of suitable height to limit the maximum 
cownward movement of the keys when fully de- 
pressed. 

12. A key and hammer action fora toy piano, 
said action comprising a key with a rearward €x- 
tension, means pivoting the same intermediate 
the extension and key, the free end of the ex- 
tension extending upward and pivotally carry- 
ing a hammer the head end of which extends to- 
ward the key and above the extension, and the 
tail end of which extencs beyond the pivot of the 
hammer, sound producing means disposed over 
said hammer, stop means disposed above the rear 
end of the extension and hammer, one of said 
extension and hammer having relatively rigid 
bearings and the other having a rigid pivot, said 
bearings being open at one side with a dimension 
Slightly smailer than the diameter of the pivot, 
whereby the hammer and extension may be 
Pressed into assembled relation witha snap fit. 

13. A key and hammer action for a musical 
instrument, said action ccmprising e key with a 
rearward extension, fulcrum means pivcting the 
Same intermediate the extension and key, the free 
end of the extension pivotally carrying a hame- 
mer the head end of which extends towards the 
key, a..d the tail end of which extends keyond the 
pivot of the hammer, sound producing means 
disposed over said hammer, anda stop bar dis- 
Posed above the rear end of the extension and 
hammer, whereby when the key is in depressed 
position the tail bears azainst the stop bar, the 
proportioning and disposition of the parts being 
such that at the latter time the hammer head 
is not raised suficiently to reach the sound pro- 
ducing means, and when the hammer head con- 
tinues rising by inertia it Strikes the sound Ppro= 
ducing means, one of said extension and ham. 
mer having a rigid pivot and the other of said 
extension and hammer having a relatively rigid 
bearing receiving said pivot, said bearing being 
Open at one side with a dimension Slightly 
smaller than the diameter of the pivet, whereby 
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the hammer and extension may be pressed into 
assembled relation with a snap fit. 

14. A key and nammer action for a musical 
instrument,-said action comprising a key with a 
rearward extension, fulcrum means pivoting the 
same intermediate tne extension and sey, the free 
end ef the extecsion pivotally carrying a ham- 
mer the head end of which extends towards the 
key, and the tail end of which extends beyond the 
pivot of the hammer, sound producing means 
@isposed over said hammer, and a stop bar dis- 
posed above the rear end of the extension and 
hamn:er, whereby when the key is in depressed 
position the tai] bears against the stop bar, the 
proporticning and disposition of the parts being 
such that at the latter time the hammer head 
is not raised sufScientiy to reach the sound pro- 
Gucing means, and when the hammer head con- 
tinues rising by inertia it strikes the sound pro- 
ducing means, one of said extension and ham- 
mer having 2 rigid pivot and the other of said 
extension and hammer having a relatively rigid 
bearing receiving said pivot, said bearing being 
open at one side with a dimension sligntly 
smaller than the diameter of the pivot, whereby 
the hammer and extension may te pressed into 
assembled relation with a snap ft, said key hav- 
ing side walls with fulcrum holes and notches 
leading cunvergently upwardly from tne bottom 
of said walls to said holes whereby the key may 
be pressed downwardly over said fulcrum means 
with asnap ft. 

15. A key sud hammer actinn fo: a toy piano, 
said action compi.sing a key with a rearward ex- 
tension, rounded ,lcrum. means pivoting the 
same intermediate the extension and key, the free 
end of the extension being bifurcated and pivot- 
ally carrying between the extensions thereort a 
hanumer the head end of which extends toward 
the key, and the tail end of which extends beyond 
the pivot of the hammer between the bifurcations 
of the extension, sound producing means disposed 
over said hammer, a stop bar disposed above the 
rear end of the extension and hammer, whereby 
when the key is in depressed rfosition the ex- 
tension and the tail bear against the stop bar, 
the proportioning and disposition of the parts 
being such that at the latter time the hammer 


10 


head is not raised sufficient!y to reach the sound 
producing means, and when the nammer head 
centinues rising by inertia it strikes the sound 
producing means, and the bifurcations of said 
extens:on having rigid bearings which are opened 
with the opening converging toward said Jearings 
to a reduced cimension so slightiy smaller ths 
the bearing that the pivot may be pressed into the 
bearing with a snap fit. 

16. In a toy piano, a slender generally cylin- 
drical fulcrum or pivot having 2 orizontal axis 
and extending for the length o .e key beard, 
an upright support member disposed beneath said 
fulcrum for supporting the same along its length, 
and a plurality of hollow molded plastic piano 
keys eacn having a main horizontal top wail, @ 
front wall, and side walis, all of said walls being 
integrally molded out of a suitable molding plas- 
tic in a single molding operation, said side walls 
having circular fulcrum holes dimensioned to fit 
said fulcrum, and uprignt notches in said side 
walls leading upwardly from the bottom edges 
of said side walls to said holes, said notches con- 
verging toward the holes to @ size somewhat 
smaller than the diameter of the fulcrum, where- 
by said key may be pressed downwardly over 
said fulcrum with a snap fit, the snap fit result- 
ing solely from the resilience of the material of 
the side walls themselves. 

JEROME D. ENOCHS. 
ROY M. BROWN. 
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This invention has to do in a general way with pianos 
and particuhals with small toy panes, ; 

Dam aware that there are several different types of toy 
pianos on the narket, but those with which Tam familiar 
are relatively heavy, expensive to manufacture, and give 
very poor musical tone. One particular objection to such 
pianos fs the fact that the music-producing clements are 
evtremely hea y and clumsy, requiring a strong. heavy 
case. Breakalse in shipment is common, and this ulti- 
mately adds te the cost of the pianos. Another Jault with 
presently manifsuctured toy pianos is the fact that the 
“action” thereef is slow, making it impossible to rapidly 
repemt the same note. A further dinadvantage is that the 
commonly eneloyed clapper-type of striking means per- 
mils no expre sien in the music, and the sound of the 
music is often paurtiolivy drowned out by the scraping and 
clanking sound of the action. 

Therefore it is an object of my invention to provide a 
novel. improved toy piano which does not hicve the above- 
noted disadvantages of toy pianos presently manufactured. 

A particulas object of the invention is to provide a 
telatively small and light-weight toy piano which can be 
& manufactured cheaply. 

Another particular object of the invention is to provide 

a toy piano, sv hich, compared to known toy pianos, has 

improved mus:cal tone. quicter, more eflicient and more 

responsive action, and is lighter in weievht and more com- 

Pact. 

Another object is to provide a toy piano, which, as an 
artiche of manufacture, has a minimum number of parts 
casily asscabl sd by unsbilted Perons, embodies a min- 
imum Of imaterials, utilizes the lowest cost materials suit- 
able for cach part, and which is easy to package and, 
though lighter in weight than those heretofore nanufac- 
tured, is relatively stronger and less subject to breakage 
in shipnicat. 

A further eoject is to produce a toy piano which has, 
in miniature, a quality of tone more like that of a true 
pianeforte. 

A still further object is to provide improved means for 
striking the vibrators which avoids all individual felting 
and vet which will operate more silently and elliciently 
than Known striking means. 

A further chicet is to provide a unit tone- producing 
member of relutively light weight and improved design 
With a substantially straicht. or level striking point, 

A further ©'ject is to provide improved means for dis- 
tributing the v.cizht of the sound-producing member over 
a large area ot portion of the case. 

A particular object of this invention is to provide im- 
Proved and simplified means for multiplying the velocity 
of the striking means in toy pianos, such devices, due to 
complexity ard high cost of manufacture. having hereto- 
fore been used only on expensive professional pianos. 

<n this connection it is an object to provide an ideally 
ounterbalanced striking iever. 

Another object is to provide a means for employing 


vibrators of uniform cross section fixed at One end and 
free at the other. 
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These and other objects will be apparent from the draw- 
ings and the following: description thereof, 

Referring to the drawings, which are for illustrative pur- 
roses only: 

Fig. 1 is a front clevational view. partly broken away, 
of a toy piano embodying the invention; 

Vig. 2 is a plan view of the device of Fig. 1, the view 
being partly broken away to show portions in sections; 

Fig. 3 is an enlarged sectional view on line 3—3 of 


ig. 4 is a frazmentary section on line 4—4 of Fig. 3; 
ig. Sisasectionon line 3 Sof Fir. 3; 
6 is a fragmentary sectional view on line 6--6 of 


Fig. 7 is a fragmentary sectional view in the same plane 
as Fig. 3 showing the parts with the key depressed: 

Vie. 8 is a section on line 8—$ of # gw. 75 

Fig. 9 is a perspective view, partly broken away, of a 
white key member shown inverted: 

Vig. 10 is a per nective view, partly broken uway, of a 
black hey member; 

Vip. Ul is an edce view of the front of a striking lever; 

Fir. 12 is an enlarged scetional view on line 12—12 of 
Fig. 7; : 

Fig. 92 is an enlareed fragmentary view of the upper 
end of the suriking lever in the plane and position of Fig. 
3; and 

Pig. 14 is tn entered fragmentary view of the upper 
end of the striking fever in the plane and Position of 
Fig. 7. 

More particularly describing the invention. in the draw- 
ings EF show a pisno of the spinet type which has a case 
which may be convenicntiv tommed in two parts of plastic 
or other suitalle maternal the upoer Part is indicated 
by nimneral (1 and the lower part ty numeral 12. The 
Upper partincludes atop wall whitch is formed to provide 
an upper flat top section £4. an inclined secon 15, a 
ledge 16, and a depending tromt wall i imge 17, the lower 
edve of which is covered with a strip of a resilient or 
tubber-like muatertal PS for a Purpose to be described. 
The upper part aiso inchides end wally 20. The end 
walls extend forsadiy of the Nance wall 17 on each side 
and terminate in a khey-enclosing tront wall 21. 

The Jower part of the case includes a front wall 23 
and at forwardly extending key space defining wall 24, 
The lower part ot 


the Case is atso formed to provide legs 
26 and parts 27 


stecen the legs iat the front wall £2. 

The front wall 23 of the lower part of the case extends 
Upwardly above wall 24 and terminates in a plurality 
of fulcrum sections 30 which. as show nin Fig. 4, are de- 
fined by slots 3£ in the wall. These fulcrum sections 
may be tapered or beveled at 32 to form a sharp edge 
as shown. The upper part of the wall 23, the forward 
extending wall 24. and the front Wall 20 of the upper 
Part of the case cooperate to define a key space 34 for 
reception of the outer ends of piano keys 35 and 36. 

AS in conventional pianos both lone, or white keys, 35 
and short, or black kevs, 36 are provided. When viewed 
in plan the exposed portions of the white heys are con- 
Ventionally shaped. that is. they are sliehtly L-shaped 
as the key 351. slightly T-shaped as the hey 356, or 
slightly reversely L-shaped as the key 3SR, the keys 
being arranged as found on a conventional key board but 
being fewer in number, 

The white keys euch are in the form of an clongated 
box-like structure. Referring to Fig. 9, a typical white 
key comprises a top wall 42, which is provided with an 
aperture or opening 42 at the inner end of the key. On 
the under surface of the top wall a bearing element 43 
is formed at the point where the key is to be fulcrumed 
on one of the sections 30. Each key is provided with 
side walls such as those shown at 44, 45, 46, 47, 48, 


Pet Paneer 


” 


2,759,38. 


Le] 

oe) 
and 49. The configuration of the kev ax a whole. of 
course, will conform to one ot the thive types previously 
described. that is. it will either be oan Leshapoe! kev, a 
T-shaped key, or a reversely L-shaped kes 

The keys are mounted or fulcrumed on i eum 
wall sections 20 and the side wally 48 and 49 he 
keys are received in the slots Jt. 
the side wally are inclined upwardly as best sh 1 
Figs. 3 and 7. “Uhe side wally rest ona vertical support 
ing wall Sf which is formed ay part of v rearwardly 
tending shelf 52 in the lower part of the case and serves 
to limit downward movement of the inner ends of the 
keys. The upper part of the stop wall St is covercd 
with a strip §3 of a yieldable rubberdike material to 
provide a cushioning means for the kevs. 

Each key at its inner end is provided with a cross 
member §§ which may preferably be rounded or circular 
in cross section to support a striking lever. renerally in- 
dicated by numeral $7. The striking levers are provided 
with a notch §8 which reccives the pin-like cross mem: 
ber §5 of the key, cach lever beine provided with an 
arm §9 formed to project toward the outer end of the 
key and be received within the hole 42. therein. 

As shown in Fig. 10. the Black keys 36 are of the 
same width throughout, having an clevated front fineer 
portion 69, ‘These keys also have the fulcrum bearing, 
indicated by 4a. the pin-like cross member 5Sa, and 
the hole 42/. 

Each striking fever is preferably relatively light in 
weight and may be made of thin sheet metal or formed 
of plastic or other suitable material, ‘The levers cach 
comprise a wider upper section 6f which tapers to a 
relatively narrow lower end portion 62. A striking head 
63 is formed at the lower end as by a portion of the 
material extending at right angles to the body of the 
member. The previously mentioned arm §9 extends haute 
erally of the main portion of the upper section GL some- 
what below the notcn. 
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Vo provide greater bearing area, 
the upper edge $9 of the arm may be turned as shawn. 

In order to guide the striking levers and maintain then 
parallel the shelf 52 is slotted at 68 to receive the levers 
and cach lever is provided with suitable corrugations 66 


to act as bearings in the slot. One corrugation, 66’, 
extends to the lower end of the lever to form a strengthen- 
ing rib. The shelf 52 is also provided with a plurality 
of vertical guide wally 68 between which the upper ends 
of the striking levers extend. The striking levers are pro- 
vided with horizontally disposed corrugations 69 in the 
region of these walls to act as bearings, 

The striking levers are thus guided to be maintained 
in parallel planes independently of the key members. 
Hence the key members can be moved laterally some- 
what without causing any misalignment of the striking 
levers. Also, by using relatively wide cuide dots with 
guide corrugations on the levers, asszmbly and manu- 
facture are facilitated and friction ix reduced. Fach of 
the striking levers is stispended and normally hangs in 
the position shown in Figs. 3 and 13 by reason of the 
the fact that it is pivotally supported or hung at a point 
Offset from its longitudinal axis. Above the striking levers 
there is provided a vertical wall 7M which may be formed 
as a part of the upper part PL of the case. This wall is 
provided with a resilicnt edging strip 7h of rubber or 
tubber-like material, and the wall acts as an abutment 
for the upper edyzcs of the arms $9 of the striking levers. 
This wall 70-—71 also acts as a stop for limiting move- 
ment of the keys. 

In the rear portion of the case is mounted a sounding 
board 74 which supports a sound-producing element 75. 
If the case is of a so-called plastic, | prefer to use a metal 
sounding board to distribute the weight of the element 
‘7S over a large part of the case. This element may 
be a music comb having a base 76, secured to the sound- 
ing board by rivets 77, and a plurality of elongated 
vibrators 78 which are firmly mounted in the base aud 


free at their other ends. These vibrators may he mia 
of music wire and slightly curved as shown to previ 
clearance between them and the soundng board for 
brating. ‘This curve may be the natural curve of wi 
from coils, the amount of curvature he ng ¢ontro!led 
the diameter of the coils supplicd by the wire ma 
facturer. The longer vibrators may have bent ends 7 
so that the case need not be made urculv high to 
commodate them. The sounding hoard is shown as i 
cluding a Jower apertured wall section 22 which ser 
as a bottom wall for the case, 

Heretofore, in toy pianos employing vibrators fixed 
one end and free at the other, it hay been necessa 
to utilize relatively large, heavy vibrators whica had 
be reduced in cross section adjacent to the member 
which they were anchored in order to permit them 
vibrate satisfactorily on a desired particl. The vibrate 
were thus weakened near their point of mounting a 
consequently subject to breakage. Also, they were re 
tively expensive and difficult to tune. 

IE tind that by employing high velocity striking leve 
of relatively light weight with small areca of contact wi 
the vibrators and striking the vibrators at the richt pri 
}can use relatively light-weight, thin vibrators of unico 
cross section throughout their feneth. As indicafed abo 
the vibrators may be made ef music wire and | ha 
found that a wire having a diameter of .043 inch viv 
excellent results if it is struck at a peint abeut 26.8 
of its length from the anchored end. This appears 
cause the vibrators to vibrate chiefly in two sections, 
so-called “partials,” giving a good tone. While the poi 
defined appears to cive best results, the striking point m 
be varied somewhat fo each side without producing, u 
satisfactory results, 

Fo enable the use of striking levers of the same lene 
since the vibrators vary in length, inc-zasing in Ien 
from one end to the other, | mon comb with t 
base thereof inclined as shown in Fig.) 1. This results 
the desired striking points of the vibrators being dispas 
substantially in level alignment. 

Ancther feature of the invention is the fact that ¢ 
pivotal connection or fulcrum mounting of the str hi 
levers on the inner ends of the keys (ihe long bearif 
surface Sf extending acioss the keys) permits the str 
ing levers to be equally spaced without the necessi y 
having the inner ends of the keys centrally aligned wi 
the striking Ievers. The spacing of the khevs is th 
somewhat independent of the spacins of the striki 
levers. An advantage of this is that che crowding 
keys in the three Black key groups. due to hating on 
three types of white keys. docs not require a simil 
crowding of the striking levers, as te spacing of Uf 
levers is even. while that of the keys is uneven. fa 
thus enabled to use merely three types of white ke 
(351. ISP and 35K previously deserised) althouga 
professional-type pianos it is customary to use seven tye 
of white keys. Also, by having equally spaced strikif 
levers, the levers may have wider striking heads ay 
more space in which to operate and yet all be the san 

In the operation of the device, whea a kev is sory 
and depressed. as shown in Figs. 7 and ! 4, the inner end 
the key rises, carrying the striking lever upwardly with 
Since the abutment wall 70—71 engages the upper sucta 
$9 of the arm £9 on the upper end of the striking leve 
the upward movement of the inner cnd of the hey caus 
the striking lever fo turn about its pivotal axis of susp 
sion and, as a result, the lower end of the striking [ev 
is rapidly propelled toward and against its associat 
vibrator, as shown by the broken-line position of | ive. 
The movement of the key is limited by the abutme 
70—71. Affer striking its assocated vibsator, the stri 
ing lever bounces off the vibrator and hanes in the po 
tion in which it is shown in Figs. 7 and t4 unt the ké 
is returned to its original position. the fact that t 
striking levers are relatively light in weight with most. 
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the weight in the upper portion greatly contributes to the 
rapid action obtainable. 

ft will be apparent that the entire piano may be rela- 
tively light in weight with no unduly heavy parts which 
might tend toward breakage in’ transit. During ship- 
ment Pomay use a rod or bar of heavy paper, wood, or 
other material to hold the striking levers against move- 
ment. Such a bar. indicated by 79, is shown in broken 
lines in big. 7 and may exterd through holes (not shown) 
in the ends of the case. The piano kevs would be held 
depressed by any destred means in shipmicut. 

Although the invention has been particularly shown 
and describe. it is contemplated that various changes 
and modifications can be made without departing from 
the scope thereof as indicated by the following clans 

I chaim: 

1. In a prime, a case, a substantially horizontal key 
member pivetully supported intermediate its ends in said 
case for lint cd pivotal mosement, a stuking lever piv- 
etally bung on the inner end of said key member and 
depending Ul crefrom. said lever including au arm pro- 
jecting towar tthe pivotal axis of said hey member from 
the pivotal oxis of the strsing lever, said) lever being 
relatively thea and flat and having a thin edycd striking 
head transver.ciy of its lower end, the lover end portion 
of said lever being lighter in weight then the upper end 
portion, gud rigans in scad casing for holding said lever 
ia vertical plane. and an abutment in the path of and 
engageable bo the acm of suid striking lever upon move- 
ment of said lever with said Ley member. 

2. In a primo, a case. a substantially horzontal key 
member pive tally supported intermediate its ends in said 
case for Timicd pivotal movement, a striking lever piv- 
otally suspended on the taner end of suid key member 
and dependics therefrom. the pivotal axis of said striking 
lever on said key bene offset from the longitudinal axis 
of the lever shereby the lever normally hangs at a sub- 
stantial acute angle to the vertical, said lever including 
an arm proj cling toward the pivotal axis of said key 
member and away from the lonsitudinal axis of the 
stiikhing lever and an abutment in the path of and eneore- 
able by the arm of said siciking lever upen movement 
of said fever with said key member, said abutment being 
so positioned that initial movement of the striking lever 
upon moveni nt of suid kes member is in a direction such 
that the lowe: end of the strixing lever swings downwardly 
toward the vertical. de 

3. Ina pion, a case, an upright wall providing a plu- 
tality of fulcrum supports, a plurality of hess fulcrumed 
on said supyorts, means in said cause limiting pivotal 
movement of said keys. a thin, substantially flat striking 
lever pivotally hung from the inner end of each key and 
having a lateral arm, said striking levers depending from 
said keys, an abutment ercageable by the army of said 
levers upon pivotal movement of the associated keys, and 
guide means in said case for maintaining said levers 


within narrow parallel planes, said means comprising a 
slotted shelf below the inner end portions of said keys 
receiving said fevers and upright: walls on said shelf 
between said stots. 

4. Ina piano. a case, a plurality of substantially hori- 
zontal hey members, a plurality of striking levers piv- 
otally suspended from the inner ends of the key members 
respectively, and wall means in said case defining guide 
slots for receiving said striking levers and maintaining 
them substantially parallel, said slots each being substan- 
Wally Wider tian the thickness of the body of the indi- 
vidual levers, said levers having clongated conver bearing 
surtaces on theit sides in the region of said slots for 
guiding the levers in said slots. 

S. Ina plano having a substantially horizontal hey 
member meunted for limited pivotal movement about a 
horizontal avis mtermediate its ends and having a striking 
lever abutment adjacent the inner end of sam hey mem- 
ber, the combination therewith of a striking lever com- 
prising a thin, sheetiike body having an upper section 
formed to provide a dewnwardly facing notch at one side 
and an arm extending daterally of the notch. said lever 
being hung on the inner end of said key member by 
means Of said notch with said arm posittoned below said 
striking lever abutment, said striking lever body hav- 
ing a lower section terminating in a thin-edged, trans- 
versely extending striking head facing in a direction lat- 
crally opposite std arm, said lower section of said body 
being lighter than said upper section, said striking lever 
normally hanging from said notch substantially inclined 
with the lower end of the body relatively retracted. 
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XYLOPHONE WITH TOY DANCING FIGURES 
Alfred A. Anthony, Westport, Conn. 
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5 Claims, (CL 46—118) Hane 


This invention relates to musical toys and more espe- 


" cially to a novelty xvylophone. 


It is an object of the invention to provide a xylophone 
which ‘s played by striking keys, and which has a stage 
with dancing figures that move in response to the oper- 
ation of the keys. 

In the preferred form of the invention, dowels which 
strike against the xylophone plates support the dancing 
figures so that each fizure moves as a unit with its as- 
sociated dowel. In accordance with one feature of the 
invention, the dowels are loosely held in position and 
left free to rotate so that the up and down movement 
of the dancing figures is accompanied by a haphazard 
turning of the figures during the operation of the xylo- 
phone. 

Other objects, features and advantages of the inven- 
tion will appear or be pointed out as the description pro- 
cecds. 

In the drawing, forming a part hereof, in which like 
reference characters indicate corresponding parts in all 
the views: 

Figure 1 is a perspective view, partly broken away, 
of a musical toy embcdying this invention; 

Figure 2 is a sectional view taken on the line 2—2 
of Figure 1; and 

Figure 3 is an enlarged sectional view taken on the 
line 3—3 of the Figure 2. 

The musical toy includes a housing 10 having a front 
wall 11 with a space behind it for a keyboard 12 com- 
Prising a plurality of keys 13. There are preferabiy eight 
keys so ths: the instrument can be used for playing a 
full octave. : 

Behind the keyboard there is a stage 15 having a floor 
16 and a ceiling 17. There are orenines 19 in the 
floor and ceiling, with the openings in ths rioor in aline- 
ment with cocrespoading openings in the ceiling. 


A xyloplione 20 is located in the housing above the ~~ 


ceiling 17. The xylophone 20 includes a plurality of 
plates 21 supported on a forward ridge 23 and a rear- 
ward ridge 24. 

A plurality of dancing figures 25 is located on the 
stage. At the lower end of each of the figures 25 there 
is a downwardly extending dowel 27 which passes throuch 
one of the openines 19 in the floor of the stage. - At the 
upper end of each of the dancing figures 25, there is a 
dowel 28 extending upwardly through one of the open- 
ings 19 in the ceiling of the stage. In the preferred con- 
struction, the downwardly extending Gowels 27 and 23 
are made as a single, one-piece element, and the dancing 
figures are molded around the mid portion of this dowel 
element. 

The dowels °7 and 28 support the dancing figures in 
vertical positions, the dowels 27 and 23 are moveable 
up and down in the openings 19, and fit loosely in these 
openings 19 so that they are free to rotate. In the oper- 
ation of the toy, the Ggur.s 25 move up and down with 
the dowels 27 and 23, acd rotate ‘= hapdazard fascion 
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to obtain variations in the movements of the dancing 
figures. 

Each of the upwardly extending dowels 23 is located 
under a different one of ihe xylopiione plates 21, cad 
18 in posiuun to suike the xylopnone plate as a hammer 
10 j ‘ey ths xy/ophune when Une dowels are Operated by 
the \ "ys. 

Figure 2 shows the construction behind the keyboard 
and illustrates the way in which the dancing figures cre 
operated by the keys. A midge 3U extends downwardly 


- from the floor 15 of the stage. .-There are epenings 32 


in this downwardly extending ridge, there being one open- 
ing 32 for each of the keys 13. At the sides of the 
openings 32, there are projections 34 (Figure 3) whica 
extend into recesses in the aides of the keys 13. These 
projecuons 34 prevent loncitudinal and transverse dis- 
placement of the keys 13, but leave each key tree to 
rock on the lower side of the opening 32 through which 
it extends. There is a ndge 36 ahead of the ndge sup- 
port 3U for limiting upward movement of the keys 13. 

Each of the keys 13 has a rearwardly exiending por- 
uon 39, behind the ridge 30, for supporting one of the 
dancing tigures 25 and iis .ssociated dowels 27 and 23. 
In the preierred consizucuo.:, the downwardy extending 
dowel 27 rests directly on the rearward portion of the 
key 13. 

Figure 2 shows one of the xylophone plates 21 sup- 
ported from the ridges 23 and 24 by felt pads 42 and 
held against displacement by pins 44 which extend through 
openings near opposite ends ot the yviophone piates 21. 

in its normal position, the upper end of the dowel 23 
is spaced by a substantial distance from the xyiopncone 
plate 21. When the key 13 is depressed into contact 
with an abutment ridge 46 which limits downward move- 
ment of the keys, the upper end of the dowel 27 is close 
to, but still spaced some distance below the piate 21. 

When the key 13 is depressed rapidly, the inertia of 
the dancing figure 25, and its associated dowels 27 and 
238, causes the dowel 2% to stmke the xylophone piate 
21 asahammer. After striking the piate, the dowel 23 
moves downward, even though the key 13 is held down, 
leaving the xylophone plate trce to vibrate with a clear 
note. 

The xylophone 20 can be located in other positions 
in the hor'sing, and the plates of the xylophone may 
be struck by other poruons of the operating mechanism, 
but in the preferred consiruction the doweis 27 and 23 
are used to serve the dual function of operaung the danc- 
ing figures and acting also as the hammer elements for 
playing the xylophone. 


The nousing 10 bas a back wall 50 which provides -~- 


an attractive back wail for the stage and which conceals 
the inside of the housing below the stage. The back 
wall 50 has openings 54 into the xylopnone compart- 
ment of the housing so that the sound trom the xylophone 
escapes more easily trom the housing. The back wall 
50 can be made to terminate at the ceiling of the stage 
so that the xylophone chamber is entirely open at the 
back of the toy, Dut the extension of the back wall to 
the top of the housing has the advantage of bracing the 
top of the housing so (nat the toy can bs made of thinner 
matcrial, The preferred construction uses a molded plas- 
tic housing which is attractive in appearance and particu- 
Jarly well-suited for a musical insuument of this kind 
beesuse the plastic reflects the sound and gives the xylo- 
phone a sharp and lively tone. 

The preferred construction has been illustrated and 
described, but changes and modifications can be made 
witheut departing from the invention as defined in the 
claims. 
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What is claimed is: ‘ 

1. A musical toy including a housing having a front 
wall and an open space behind the front wall for a row of 
keys, a stage behind the space for the keys, said staee 

_ having a floor and a ceiling, a row of keys located ia the 
space provided between the front wall and the stage, a 
plurality of dancing figures on the stage, dowels attached 
to the upber and lower ends of the dancing Ngures and 
extending through the ceiliag and door, respectively, each 
of the dowels which extend through the floor of the 
stage being located in position to be moved up and dowa 
by the operation of a different one of the keys, and a 
xylophone located above the stage and having separate 
plates in position to be siruck by the upper ends of the 
dowels which are connected with the upper ends ot the 
different figures. 

2. A musical toy including a housing having a row of 
keys, a stage, supports for a row of xylopaone piates 
located above the stage, a plurality of dancing figures on 
the stage corresponding to the diiferent keys, and motion 
transmitting connections through which each key operates 
an associated dancing figure, separate elements for striking 
the diiferent xylopbone plates, said elements beii.g con- 
nected with the dancing figures. 

3. A musical toy including a housing having a front 
wall, a keyboard comprising a row ot keys located behind 
the front wall, a support on which the keys are pivoted 
for rocking movement, a stage behind the keys, the stace 
having a floor and ceiling, supports for xylopnone plates 
located in the housing above the ceiling of the stage, a 
plurality of dancing figures on the stage corresponding 
to the number of keys and the xylophone piates, dowels 
extendiog upwardly and downwaraly from the respective 
figures throrgh the ceiling and “oor, respectively, of the 
stage, each of the upwardly extending dowels being located 
under a different one of the ~ylopihone plates and in posi- 
ticn to strike the plate when moved upwaraly, and each 
of the downwardly extending dowels contacting with a 
rearwardly extending portion of one of the keys of the 
keyboaru. 

4, A musical toy including a housing having a front 
wall, a keyboard located behind the front wall and com- 
prising a row of keys, a ridge carried by the housing, 
behind the keyboard, and on which the keys rest, projec- 
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tions on the ridge engaging recesses in the sides of the 
keys for holding the keys against longitudinal and trans- 
verse displacement while leaving them free to rock about 
a horizontal axis, a stage in the housing behind a key- 
board, the stage having a floor and ceiling, supports in 
the housing above the ceiling for xylophone plates, a 
plurality of xylophone plates carried by said supports aod 
correscuading with the keys of the keyboard, dancing 
figures oa the stave with dowels extending upwardly woud 
downwardly from cach of tae dancing Ogures througo 
openings in the ceiling aad floor, respecuvely, of the stage, 
the upwardly extending dowels being located under the 
different xylophone plates and in position to stnke the 
piates as hammers for operating the xylophose, and the 
downwardly extending dowels contacting with the top 
surface of rearwardly extending portions of the keys be- 
hind the ridge on which the keys are supported so that 
downward movement of any key pushes an associated 
dancing igure upwardly for bringing the dowel above that 


) figure into contact with a corresponding xylophone piaic. 


5. A novelty xylophone including a housing having a 
neyboard comprising a plurality of keys, a support within 
the housing and on which the keys are supported, a xylo- 
phone carried by the housing and having a plurality of 
plates, a stage behind the keycoard, the stage having a 
floor with openings therein, a plurality of vertically re- 
ciprocating dancing figures on the stage with portions 
cf the fizures extending througd the openings in the fioor 
of the stage and into contact with rearwardly extending 
ends of the keys behind the support on which the keys 
rest so that operation of the keys moves the dancing 
figures up and down, the sides of the openings in the 
floor serving as guites for the reciprocating figures, and 
means associated with each key and connected with the 
respective figures in position to sirixe one of the plates 
of the xylophone in response to the operation of the key. 
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2,799,196 
ELECTRICAL MUSICAL INSTRUMENT 
Octavio Jose Alvarez, New York, N.Y. 
Application November 12, 1952, Serial No. 320,035 
16 Claims. (Cl. 84—1.04) 


The present invention relates to musical instruments 
and in particular to stringed instruments, 

A structure similar to that of the present invention is 
disclosed in U.S. Patent No. 2,486,545. The structure of 
this patent produces the sound by a vibrating steel reed 
which is associated with two sets of stationary coils, 

One of the objects of the present invention is to provide 
ainusical instrument with vibrating strings and a means 
for electrically picking up the vibrations of the strings to 
transform these vibrations into audible sounds. 

A further object of the present invention is to provide 
a single set of coils to pick up the vibrations of the Strings 
both when an operating key or the like has been depressed 
and when it is rcleased. 

Another object ef the present invention is to provide 
a means for mounting the coils so that they are always 
in a predetermined relation with respect to the vibrating 
sirings. 

A still further object of the present invention is to pro- 
vide a means for varying the tension of the vibrating 
strings. 

Yet another object of the present invention is to pro- 
Vide a means for increasing the amplifude of the vibra- 
tions of the strings. 

An additional object of the present invention is to 
provide an instrument capable of accomplishing ell of 
the above objects while at the same time being made of 
relatively few, simple, rugeedly constructed parts. 

With the above objects in view, the present invention 
mainly consists of a musical instrument which includes a 
Mipport structure and a ctrrier structure mounted on the 
support structure for movement between a rest position 
and an eperuting position. A stop means is mounted on 
the support structure adjscent to the carrier structure and 
engages the Inter when the carrier structure moves from 
is est to its operating position. so as to impart vibrations 
to the carricr structure. An clongated vibrating member 
is fixed to the carrier structure and has two spaced points 
engaging the Jatter, this vibrating member being free be- 
Ween the spaced peints thereof so as to Vibrate between 
these points when the carrier structure strikes wrainst the 
Mop nzans upen movement of the carrier Structure to iis 
perating position, A pick-up means is provided on the 
Carrier Structure or the support structure and is located 
adacent to the clonenied Vibrating member to pick up 
the vibrations thereof and transmit the same to an appa- 
talus for changing the vibrations into an audible sound, 

The novel features which are considered as character- 
istic for the invention are set forth jn Darticular in the 
cppend-d claims. The invention itself, however, both a3 
to its construction and its method of operation, toeether 
With additional objects and advantages thereof. will be 
best understood from the following description of specific 
embodiments when read in connection with the accom- 
Fonying drawings, in which: 

Fig. 1 is a side, sectional, partly diagrammatic viow 


f one possible apparatus for carrying out the present 
juvention; 


———— 
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9 Fig. 2 is a partly diagrammatic, side, sectional view 
of another apparatus for carrying out the present inven- 
tion; 

Fig. 3 is a side, sectional view of a different embodi- 
ment of a part of the structure of Fig. 2; 

Fig. 4 is a partly diagrammatic, side sectional view of 
still another embodiment of the present invention; 

Fig. 5 illustrates the structure of Fig. 4 ina position dif- 
ferent from that shown in Fig. 4; . 

Fig. 6 is a partly diagrammatic, side sectional view of 
a still further embodiment of the present invention; 

Fig. 7 illustrates the structure of Fig. 6 in a position 
different from that shown in Fig. 6; and 

Fig. 8 is a partly diagranmatic plan view taken along 
the line 8—8 of Vig. 4 in the direction of the arrows. 

Referring now to the drawings, Fig. 1 shows a support 
10 which e. g. catends horivontully along the leneth of a 
piano, or the like, this support £0 being shown in a trans- 
verse, vertical. sectional view in Fie. 1. In Fig. 1 is 
shown one of a plurality of hey assemblies of an elec- 
trical musical instrument of the Keybourd type. At 
spaced points along the length of the support £0 there are 
a number of stationary cats PL which carry an clongated 
rod 12 extending alone alniw.t the entire leneth of the 
support 10. A plurality of clongated members in the 
form of keys 13, ©. g. cqual in number to the number 
of keys of a stiadard key board, are turnably mounted 
between their ends on the rod 12. as illustrated, these 
keys being locaicd in side by side relation along the rod 
12 and cach having an cuter free end portion accessible 
through an opening in the support 10 to the fingers of 
the operator of the instrument. Thus, ears If and tod 
12 form a mounting means mounting each clongated 
member 13 for pivotal movement. 

At its inner free end portion, each key 13 has fixed to 
its underside a pair of rigid members 15 und 16 form- 
ing a pair of string supporting means, and a screw 17 
threadedly engaves the member 16. An elongated vibrat- 
ing member in the form of a stretched string 18 is fixed 
at one end to the member 15 and at its Opposiie end to 
the screw 17 so that the tension of string 13 may be ad- 
justed by turning of screw 17. The several strings 18 
which are respectively located on the keys 13 may vary 
as to length, thickness, and tension in Proportion to con- 
venuonal piano strings. ‘The strings 18 may he made 
of a magnetic metal for a Purpose to be described be- 
low. 

A number of stationary ears 19 are located along the 
support J0 end are fixed to the inner rear face thereof, 
these ears 19 carrying an elongated rad 20 which ex- 
tends along almost the entire leneth of the support £0. 
A plurality of C-shaped members 29 are turnably mount- 
ed on the rod 26. as shown in Fig. 1, and are equal in 
number to the number of Keys 13 and located in side 
by side relation along the rod 20 respectively in align- 
ment with the several keys #2. Pach ef the C-shaped 
members 20 includes an upper and a lower arm rospective- 
ly located on opposite sides ef the ianer free end por- 
tion of the key #3 alicned therewith. 

As is upparcnt from Fig. 1, the lower arm of the C- 
shaped member 21 is located at a greater distance from 
the key 13 than the upper arm of member 21, and an 
electrical pick-up means in the form of a coil 22 is fixedly 
mounted on this lower arm and is located closely adja- 
cent to the string 1: Each of the members 21 is provided 
with a coil 22, and these coils are all electrically con- 
nected to an amplifier and loud speaker (not shown), in 
the same way as the coils shown in U. S. Patent Num- 
ber 2,486,545. 

An elongated stop bar 23 forms an abutment means 
and is fixed to the underside of the top part of the sup- 
porting casing 10, this bar 23 extending along almost the 
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entire length of the support 10. A strip of elastic ma- 
terial sich as felt on the like 24 is fised te the bottom side 
of the har 23. Thus. upon turning of a key P32 ina clock- 
wise direction about rod 12, as viewed in Fig. 1. the inner 
free end portion thereof will engage the top arm of the 
C-shaped member 20 and turn the latter in a counter- 
clockwise direction, as viewed in Fig. 1, until the top arm 
thercof strikes against the bar 23 so as to transmit vibra- 
tions through the member 21 and key 13 to the string 18 
mounted on the latter. It will be seen that the coil 22 
moves with the member 21 saas to Fe Jecated close to 
the vibrating string 18 to pick up and transmit the vibra- 
tions thercof to an apparatus for changing these vibra- 
tions into an audible sound. Thus, the members #3 and 
21 form a carricr structure for the string 18 and coil 22, 
this carrier structure being movable from the rest position 
iNustrated in Fig. { to an operating position where the 
C-shaped membcr 2¢ engages stop bar 23 to sect up vi- 
brations in the string 18. 

A damping means is associated with the strings 18 for 
damping the vibrations thercof. This damping means 
takes the form of an clongated strip 25 of felt or the 
like which extends along the entire leneth of support 10 
bencath the strings 18. The strip 25 is carried by wire 
springs 26 which are respectively fixcd to the cars 41 so 
as to uree the strip 25 to the position shown in Fig. 1 
where it cnvares the strings 18 to damp ont the vibrations 
thereof when the parts resume their rest position shown 
in Fig. 1. 

A member 27 of a magnctic material is fixed to each 
of the springs 26, and an electromagnet 28 is located 
beneath cach member 27, these electromagnets being 
mounted in the bottom wall of the casing 10 and being 
electrically operable, in a manner described below, by 
a pedal of the instrument. This structure forms an electro- 
magnetic means for controlling the damping means. When 
this pedal is depressed, the electromagnets 28 are encr- 
gized and attract the members 27 so as to move springs 
26 downwardly to locate the strip 25 at a position lower 
than that shown in Fig. 1. In this way. the vibration of 


strings 18 will not be damped when the clectromagncts 
28 are energized, so that the vibrations of strings 18 will 


be continued to produce a long, drawn out tone. 

Fig. 2 of the drawings illustrates a different embodiment 
of a key assembly of the invention which is in all respects 
the same as that of Fig. 1 except for the features which 
are now described. As is apparent from Fig. 2, the C- 
shaped member 21 and the parts 19 and 20 associated 
therewith are eliminated. Instead, the abutment means 
in the form of stop bar 29, identical with siop bar 23, is 
located directly over the inner end portions of the clon- 
gated members or kcys 30 to engacez the latter and di- 
rectly set up vibrations in the same, stop bar 29 carrying 
a strip 24’ of clastic matcrial similar to strip 24. A pair 
of plates 31 and 32 arc fixed to cach of the kcys 30 of the 
embodiment of Fig. 2, these plates forming a pair of string 
supporting means spaced longitudinally of member 30, 
and a string 33 is fixed at one end to plate 31, cxtends 
around the lower cdee of plate 32, and is jointed to a 
tuning screw 34 which passes throuch the plate 32 and 
threadcdly engares a threaded bore in the key 39 so 
that the tension of string 33 may be adjusted by turning 
of screw 34. Thus, string 33 is stretched and extends 
between the pair of supporting means 31 and 32. A coil 
35 is mounted directly on each key 30 opposite the free 
portion of string 33 located between the points thereof 
which engage the plates 31 and 32, so as to pick up the 
vibrations of the string 33 and transmit the same in the 
same way as was described above. Coil 35 thus forms 
a pick-up means carried by member 30 adjacent string 
33, with a portion of pick-up means 35 located between 
the pair of supporting means 31 and 32. Except for these 
features, the structure of Fig. 2 is the same as that of 
Fig. 1, and it is evident that upon depression of the key 
30, it will strike the bar 29 to produce vibrations in the 
string 33 which will be picked up by the coil 35. A damp- 
. ‘ a 
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ing or string enparing means 25’, 26° and an electromas. 
netic means 27°, 28° for moving this damping, mei, 
identical with those of Fig. 1, are associated with th- 
strings 33, as shown in Fig. 2. Fig. 2 also shows the snp. 
port 10’ and the mounting means IL’, 12° pivotally mount. 
ing member 30 between its ends for turning movemer: 
about a predetermined axis. String 33 and the pair of 
supporting means 31 and 32 therefor as well as abutmers 
means 29, 24° are all located on the same side of th's 
axis. the abutment means being located opposite an upper 
face of member 30 adjacent an end of the latter. 

Fig. 3 of the drawings shows a diffcrent type of strin- 
arrangement adapted to be used with the keys 34 identica! 
with key 30. According to Fig. 3, a prir of strings 37 
are cach fixed at one end to a supporting means in the 
form of a plate 38 fixed to and extending from the unc-r. 
side of clonpated member or key 36, “These strirgs 37 
extend about the lower edee of another supporting means 
in the form of a plate 39 fixed to the end of key 36, anc 
cach string 37 is connected to a tuning screw icent 
with screw 34 of Fig. 2. A weight 40 is mounted on 2c 
of the strings 37 to increase the amplitude of the whra- 
tions thereof. Fig. 3 shows the pivotal mounting me:rs 
36’, the pick-up means 35’, and the tuning means 24°, 
Thus, when the structure of Fig. 3 is uscd, in the appaiaty 
of Fig. 2, for example, the vibrations picied up by tt» 
coil will be the combined vibrations of tw strings, and 
morcover the amplitude of these vibrations will be ir. 
creased by the weights 40. It is to be understood the: 
the feature of providing a plurality of strings in associa 
tion with one key and the feature of providing a weight 
on a string are usable with the embodiments of Fizs. 1 
and 2, as well as with the further embodiments of th: 
invention described below. 

Fig. 4 of the drawings illustrates a fursher embodiment 
of a key assembly of the invention which includes an 
elongated support 41 similar to the support 10 described 
above. A mumbcr of ears 42 are fixcd to the bottom wall 
of support 19 above the Iength thereof and carry @ rod 
43 on whi e keys 4-4 are pivotally mounted. Each 
key 44 carries at its inner end portion a cushion trem- 
ber 45. 

A number of additional ears 46 are fixed to the bettom > 
wall of the support 41 and carry a rod 47 upon which a 
plurality of C-shaped elongated members 43 are tum- 
ably mounted, these members 43 being equal in cumber 
to the number of keys 44 and being respectively al ened 
therewith. Thus clements 46 and 47 form a mounting 
means turnably mounting the elongated member 48. 
Each member 48 is provided vith a tep arm having a 
downwardly extending free nd located in encazement 
with the cushion 45 and threodedly carrving a tuning 
screw 4%. A string £0 is connected to this tuning screw, 
extends about the free end of the top arm of member 43 
and is fixed to the latter after pascing thrauch hole $v’ 
at a point opposite this free end of the top arm tkereef 
to provide string 50 with a free portion which is adapted 
to vibrate. ‘The portions 80 and 81 of member 4& th 
form a pair of string supporting means spaced longituci- 
nally of member 48 and located at the ends therecf. 
A coil 5t forms a pick-up means carried by memter 4$ 
and is fixed to the Jower arm of each member 48 and 
located closcly adjacent to the string £0 to pick up the 
vibrations thereof and transmit the same to a sound pro- 
ducing apparatus, in the same way ws was described 
above. The support 41 carries a rest $2 which cagages 
the underside of member 48 when the parts are in the 
rest position shown in Fig. 4. 

A stop bar 53 forms an abutment means and is fixed 
to the underside of the top wall of support 1 and 
extends over all of the members 48, this bar §3 being 
provided with an elastic strip of felt or the like $4 along 
its under surface. Thus, upon depression of key 44, 
the C-shaped member 48 aligned therewith turns to the 
position shown in Fig. $ and strikes against the stop bar 
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$3 to set up vibrations in the string 5@ which are picked 
up by the coil 51. 

A damping means identical with that described above 
is provided to damp out the vibrations of the strines $0. 
This damping means includes the cloneated strip $5 
of felt or the like mounted on a channel member 56 
which is caniicd by a number of wire springs §7 fixed to 
the cars 42 (Fig. 8). Only one key 44 and its associated 
structure is shown in Vie. 8 for the sake of clarity. The 
springs §7 urge the strip §35 to the position shown in 
Fics. 4 and § so that the strings $0 engage the strip 55 
when the parts are located in the position of Fig. 4 so 
as to thereby damp out the vibrations of the strings 50. 

A number of magnetic members $¥ are respectively 
mounted on the sptings $7, and a number of clectro- 
magnets §9 ere located in the bottom wall of support 41 
respectively beneath the members $8. Elements 53 and 
§9 form an clectromacnetic meaus for controlling the 
string engaging or damping means S$5—57, The coils 
of electroma snucts §9 ate connected to a source of cleec- 
tricity through a plug 60, and the circuit of these coils ine 
cludes a switch 61 operable by a foot pedal 62 which, 
upon being cepressed, closes the switch 61 to complete 
a cirevit through the electromacuets §9 which thereby 
attract the members $8 and pull the springs 57 and the 
strip $8 therwith to a position lower than that shown 
in bigs. 4 ant §. so that when the parts are in the post- 
tion of Fig. 4. the vibrations of the strings 50 will not 
be damped aad the tone produced thereby will be con- 
tinued and drawn out. The parts 69--62 described 
above are associated with the electromagnets 28 of the 
embodiments of Figs. 1 and 2 to cperate the same in 
exactly the same way. 

A further embodiment of the invention is illustrated 
in Figs. 6 and 7 where the elongated support 63 carries 
cars 64 spaced along its feneth. Bar 74 carrics an 
elastic strip 74° of felt or the like. A rod 65 is supported 
by the cars 64. and the keys 66 are pivoted on the rod 
65, each key 66 having at its inner end a cushion mem- 
ber 67. A cushion member 63% is also provided en the 


support 63. 
A plurality of upwardly directed C-shaped members 


69 are cach caricd by a leaf spring 70 which is fixed 
to the inner rear face of support 63 and urges the mem- 
bers 69 to the position shown in Fig. 7 where they 
abut against the cushien 68 and niaintain the keys 66 
in the horizoatal position Mustrated in Fig. 7. A string 
71 is fixed to the left fee end of cach member 69, as 
viewed in Pies. 6 and 7, and extends across the same 
and about the opposite free end thereof where each 
string 71 is connected toy a tuning screw 72 threadedly 
engaging the member 69 and being turnable to adjust 
the tension cf cach string 71. 

A stationary pick-up coil 73 is mounted on the under 
surface of the top wall of support 63 in close proximity 
to the several strings 71, respectively, as is evident from 
Figs. 6 and 7. Also, a stop bar 74 is mounted on the 
underface of the top wall of support 63 opposite tle right 
free end of inember 69, as viewed in Figs. 6 and 7, so 
that when th: hey 66 is depressed, as shown in Fiz. 6. 
the member 9 engares step bar 74 to transmit vibrations 
to the string 71 which are picked up by the coil 73 and 
transmitted to an apparatus for changing the vibrations 
fo an audibl: sound. The coils 73 are located close 
enough to th: strings 71, when the parts are in the rest 
position shovn in Fig. 7, to pick up the vibrations 
thereof after the key 66 is released. 

A number of clongated wire springs 75 ate respec- 
lively fixed ty the several ears 64. two of these springs 
respectively teing located at opposite ends of the row of 
C-shaped meinbers 69 and the others of these wire springs 
each eatending upwardly throuch a pair of adjacent 
members 69. The several springs support an upwardly 
directed, clongated channel member 76 which extends 
slong almost the entire length of the support 63 and 


which catries the felt strip 77 which encages the strings 
Wi when the party are in the position shown in Fig. 7. 

A number of magnetic numbers 78 are respectively 
mounted on the springs 75, and a number of clectro- 
magnets 79 are respectively located beneath the mem- 
bers 78 to attract the litter when the electromagnets 79 
are energized so as to draw «he sprines 75 and the felt 
stip 77 therewith down to a position below that shown 
in bigs. 6 and 7 so that when the parts are in position of 
hiv. 7 the vibrations of the strines 7h will not be damped 
and the tone will therefore continue and be drawn out. 
The clectreinaunet, 79 are energized by a siructure iden- 
tical with Ihe parts 60—G2 of bigs. 4 and S. Thus, the 
embodiment of Lips. 6 and 7 is capable of accomplishing 
the same results as the above-described embodiments of 
the invention, although the pick-up coils 73 remain sta- 
tionary. 

It will be seen that in all embodiments of the inven- 
tion the strings are Shorter than the keys. 

In the description above and in the claims which fol- 
low, the term “strine” is intended to signify a metallic 
stiing for musical stringed instruments. ; 

Veo will be understood that cach of the elements de- 
scribed above. or two or mare tovether, may also find 
auscful application in other types of musical instruments 
differing from the types desctibed above. 

While the invention has been illustrated and described 
as embodied in musical stiinged instruments, it is not 
intended to be limited to the details shown, since various 
modifications and structural changes miay be made with- 
out departing in any way from the spirit of the present 
invention. 

Without further analysis, the foregoing witl so fully 
reveal the vist of the present invention that others can 
by applying current knowledge readily adapt it for var- 
ions applications without omitting features that, from the 
standpoint of prior art, fairly constitnte essential charac- 
teristics of the generic or specific aspects of this invention 
and, therefore. such adaptations should and are intended 
to be comprehended within the meaning and range of 
equivalence of the following clams. 

What is claimed as new and desired to be secured by 
Letters Patent is: 

1. An electrical musical instrument of the keyboard 
type havine a plurality of key assemiMies at least one of 
which comprises an clongated member, mounting means 
mounting said member for turning movement, a pair of 
string supporting means on said member spaced longi- 
tudinally thereof, a ‘stretched string extending between 
said pair ef supperting means, abutment means adjacent 
a portion of said member spiced from said mounting 
means and adupted to be contacted by said member 
during turning movement thereof, and electrical pick- 
up means on said member adjacent said string. 

2. A musical instrument as recited in claim 1, wherein 
said ubutment means is located adjacent an end portion 
ot said member. 

3. A musical instrument as recited in claim 1, said in- 
strument including damping means located adjacent said 
string for damping vibration thereof. 

4. A musical instrument as recited in claim 1, wherein 
a portion of said pick-up means is located between said 
pair of string supporting means. 

5. A musical instrument as recited in claim 1, whercin 
a weight is carried by said string for influencing the vi- 
bration thereof, 

6. A musical instrument as recited in claim 1, said 
elongated member having upper and lower faces and 
said abutment means being directed toward one of said 
faces adjacent an end of said member. 

7. A musical instrument as recited in claim 1, wherein 
a string cneaging means is located adjacent said string 
between said pair of supporting means fer engaging a 
portion of the string located between said pair of sup- 
porting means, 
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8. A musical instrument as recited in chim 1, where- 
in said abutinent means is made at least in part of clastic 
matcrial. 

9. A musical instrument as recited in chiim 1 and 
wherein said pick-up means is located between said: pair 
of supporting means substantially nearer to one of said 
pair of supporting means than the other. 

10. A musical instrument as recited in chim f, where- 
in said member is a mantally operable key and has a 
front end portion capable of being turned downwardly 
by the operator in order to cause said Key to approach 
and engage said abutment means. 

11. A musical instrument as recited in claim 10 and 
wherein said key has a pair of end faces and said mount 
ing means is connected to said member between said 
end faces thereof. 

12. A musical instrument as recited in claim: 10, where- 
in said key is pivotally supported intermediate its ends. 

13. A musical instrument as recited in claim 1, where- 
in said pair of string supporting means are respectively 
located at the ends of said elongated member. 

14. A musical instrument as recited in claim 1, where- 
in said member is a munually operable key and wherein 
said mounting means pivotally supports said key inter- 
mediate its ends for turning movement about a prede- 
termined axis, said pair of supporting mcans being lo- 
cated on one side of said axis. 


o 
15. A musical instrument as recited in cliim 14, wh 
in said abutment means is located adjacent un cad 
said key. 
16. A musical instrument as recited in claim 15 wh 
in said abutment means is located on the same aid 
said axis as said pair of supporting means 
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Alexander Bien 


craber in Dessau 


Musikinstrument 


fatentiert im Deutschen Reiche vom 26. August 1931 ab 


Gegenstand der Erfindung ist sin Musik: 
instrument, bei dem beweglich  yebligerte 
Kianghoner mittels Tasten mit nachwebig 
gelegerten und um eme Welle kre. ‘on 
Hammern in) Berthring gebracht we. den 
Bei bekannten Musikin-trumenten dieser Art 
warea die Anschisghimimer urch Feder mit 
der roticrenden Hammerwelle verbunden, was 
den Nachteil hatte, da die Anschlackugein 
micht aichtiz gcefthrt wurdea. Abyeschen da- 
ven, dafi picht alle Federn gleichimibig ar- 
heites kénnen, sa dad der Anschlag der em- 
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atinen Kuyela verseiieden sein mut. war die 


Grove dev von den Kugeln zurickgelegien 
_ Rereishain. abhangig ven der Umerehungs- 
gescawindigkeit, so dais die Beruhrang der 


Kuseia init den Klanghorpern niche in der 
far die Nlangwirkung richtigen Weise er- 
folsen kennte. Zucem wurde auf dicse Weise 
Cin soMeifender Anschiag erzeuct, der un- 
Klare Tone zur Folge hatte. 

Dicse Nachteile werden erhndungsgemab 
dadurch vermieden, dats die Hammer oder 
Anschlaghugeln miftels rerhlich bemessener 
Bohan: auf mir der Welle umlaufenden 
Haltern gelagert sind, so da sie unter dem 
Ein fief? der i'l cukraftwirkung cine zwangs- 
laung verges brichene Kreisbahn durchlauten 
MOossen, aus der ste erst beim Auttreiten aut 
den Niangstab so weit abgelenkt werden, als 
die Weite der Bohraung das gestattet. Durch 
diese Anordnung werden nicht nur die ein- 
gangs gekenuzetchneten Nachtede vermieden, 
sendern cs wird zudem noch der Vertei! ge- 
wonnen, dais deren die Wahl belichbiger U'm- 
drehunesgeschiwind:cheitren ler Welle die 
Dyramik des Spicles in heliebigen Grenzen 
den hinstlerischen Antorderungen angepabt 
werden kann. Bei den bekannten Ausfith- 
rungen bingeven ‘lurtte cies hestimmite, durch 
die Feicemn und durch Iss Gewicht der An- 
schiagkuyeln bedingte Uindrchung-veschwin- 
digkett nicht uberschritten werden, da sonst 
die Nlangsiabe auch unbeabsichtigt beruhrt 
urd zum Erklingen yvebrach? wurden, 

In der Zeichnangy ist ei Austithrunysbei- 
spiel der Hertioding dargestelit, und = zwar 
zest 

Abb. 1 cincu sentrechten Schnitt, | 

Abb.*2 cine Drautsicht aut de Mechanik 
cires Justrumenics gemad der Eetinduny. 


. 
s 


Durch die Pedale a und a, wird ein Schwung- 
trad b und die mit diesem veroundene tlam- 
merwelle ¢ in Bewegung gesetzt. Die mit der 
Welle ¢ bewegten cunden Hammer 2 sitzen 
mit tibermessenen Bohrungen radial frei be- 
weulith auf Achsen ¢, so da& die Hammer 
je nach der Umirchungsgeschwing:geeit sich 
unter Wirkung der Zentrifugatkratt mehr 
oder weniger nach auBen bewegen i:onnen. 
/ sind die Vonstabe, die durch Tas:en g yvegen 
die rotierenden Hammer da getuhrt werden, 
Durch Ansechtagen der Taste g wird der ducch 
den bewezlichen Stift# mit der Taste 7 ver- 
bundene Arm des Hebels i heruntergedruck:. 
Der sich hierdurch hebende andere Arm ces 
Heheis ¢ drackt den sich um die Lagerstelle & 
drehenden Tonstabhalrer / mit dem aur Strohk- 
polster mo. dgl. liegenden Tonstab 7 gegen 
die rotierenden Hammer d. Nach Freilassea 
der Taste g springt das durch das Geyen- 
gewicht m ausgeclichene System wieler in die 
Ausgangsstellung zuruck. Die fiainmer a 
springen beim Auftretfen auf den Tonstad 
zurtick, s> dab ein Klarer Ton enrtstent. Durch 
figsen sich in rascher Folve wicierhoienden 
Vorgang erténen dic angesechlagenen Tone so 
lance. wie dic betretienden Tasten niecer- 
gedruckt bletben. Die gewunsechte Tonstarke 
ist durch «lie Pcdale regelbar, indem durch 
iaagsameres und schnelleres Treten die dam- 
merwelle langsamer cder schneiler umlacft, 
so fab die Hammer meir oder wenigtr schart 
gegen die Tenstabe anschlagen. 
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Musikinstrument, bei dem beweglich pe- 
lagerte, stabformige NKlangkorper mittels 
Tasten mit nachgiebig celagerten und um 
cine Welle kreisencen Hiimmern in Fe- 
rukrung gebrache werden, dadurch ze- 
kennzeichnet, dab die Hammer fi) mittels 
retchlich bemessener Behrungen auf mit 
der Welle (¢) umlaufenden Haltern ce) 
Kelagert sind, so da’ ste unter dem E:n- 
fiu8 der Fliehkraftwirkung zwangslautz 
vorgeschricbene Kreisbahnen durchlosfeon 
mussen, aus denen sie erst beim .\ut- 
treffen auf den Klangstab (/) so weit alr 
gelenkt werden, als die Weite der oh- 
rung dies gestattet. 
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TRANSLATION - German Patent No. 567,657 


A. Bienengraber - “MUSIC INSTRUMENT" 


e Patented in Germany August 26, 1931 


The nature of the discovery is a musical instrument 
in which movably positioned tonebars, by means of keys, are 
brought into contact with resilient hammers located around an 
axle. In known musical instruments of this kind these contact 
hammers were attached to the rotating axle with springs, which 
had the drawback that the struck members were not properly 
struck. Aside from the fact that not all springs can work 
uniformly, with the result that the contact with the individual 
members had to be different, the size of the circular path of 
the impelled members was dependent on the speed of revolution, 
so that- the contact of the striking members with the tone bars 
could not be achieved in the proper musical way. In this manner 
an improper contact was caused, which resulted in unclear jelpwa: 

These drawbacks will be resolved by the present discovery, 
wherein hammers or contact rollers by way of accurately measured 
holes are located on the supports on the resolving axle, so that 
_they (under the influence of centrifugal force) must pass through 
a predetermined narrow circular path, out of which they [the hammers 
or rollers] will be diverted upon contact as far as the width of 
the hole will permit. Through this adaptation not only will the 
above-mentioned drawbacks be resolved, but also the advantage will 


be won in that, through the selection of a desired speed of 


revolution of the axle, the dynamics of the sounds to desired 


artfull demands can be obtained. By the known prior art, 


however, a given speed of revolution could not be exceeded due 


to the springs and the weight of the contact members, for other- 
wise the tone bar would also be unintentially contacted -.d 
thus make sounds. 

In the drawing there is a completed zxample of the 
invention, illustrating: 

Fig. 1 a vertical view 

Fig. 2 a top view of the mechanism of an instrument 
according to the inventor. 

By way of the pedals "a" and ws a flywheel "b" and the 
attached hammer axle "c" are set into motion. The round hammers 
"d" which move with the axle "c" lie with Measured holes on the 
rods "e", are able to move radially, so that the hammers, depending 
on the speed of revolution, can move more or less outwardly through 
centrifugal force. The tone bars are "£", which, through the 
keys "g", are brought against the rotating hammers "d", Through 
contact of the key "g", th- arm of the lever "i" will be depressed 
by the movable section "h" which is attached to the key "q". The 
rising opposite end of lever "i" presses the rotating tone bar 
holder "1" around the pivot "k" and against the tone bar "f" which 
is separated by resilient material "m". The tone bar "f£" is then 
pressed against the rotating hammers "da". After releasing the 
key "g", as a result of the counter-weight "n", the system shifts 
back into its original disengaged position. The hammers "dq" 


spring back after contact with the tone bar, so that a clear tone 


results. As long as the keys are depressed, a rapid sequence 


of tones results. The desired tone strength is regulated via 


the pedals, in that through slower or faster pedalling the 
axle revolves slower or faster,s») that the hammers will strike 


tne tone bars with more or less strength. 


CLAIM 

Musical instrument, by which movably positioned, 
bar-shaped ringing bodies are by means of keys, brought into 
ecntact with yielding hammers located around an axle, and that 
the hammers, by means of appropriately sized holes are positioned 
on the revolving holders "“e" on the axle (c), so that, under the 

_influence of centrifugal force 1ey Itust pass through predetermined 

circular paths, out of which they will be defiected only by con- 
tact with tone bar f, and deflected only as far as the width of 


the hole permits. 
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A DIVISION OF THE BERLITZ SCHOOLS OF LANGUAGES OF AMERICA, INC. Seca eee PHONE: (617) 266-6858 


KINGDOM OF BELGIUM 
INDUSTRIAL PROPERTY SERVICE 
PATENT OF INVENTION 
No. 515147 


Application filed October 28, 1952 at 11:25 A.M.: 
Patent granted November 14, 1952. 


K. BASSLER, residing at BERLIN-STEGLITZ (Germany) 


STRINGLESS MUSICAL INSTRUMENT WITH KEYBOARD, EQUIPPED WITH ELECTRICAL 
SOUND PRODUCING SYSTEM. 


(having been the object of patent disclosures filed in Germany October 31, 
1951 and August 14, 1952 - declaration by the applicant-). 


The present invention relates to a stringless musical instrument 
with keyboard, equipped with an electrical sound producing system. 


The musical instrument according to the invention is characterized 
by the fact that each key is associated with an element able to mechan- 
ically vibrate and to be tuned as a function of the sound to be produced. 
This element is caused by a touch of the key, to vibrate within an elec- 
tric or clectromagnetic field which serves to produce the sounds. The 
vibrating element is composed of a bar made of a magnetically conductive 
material, preferably a steel wire. Instead of a wire with circular 
cross-section, one can also use a reed-shaped bar as the vibrating ele- 
ment with the same result. The bar is firmly held at one extremity and 
has a length and thickness corresponding to the tone of the particular 
sound to be produced. In this way, each key is associated with a vi- 
brating element specific to a given pitch of sound. 


According to the invention, the freely vibrating extremity of the 
wire is maintained in a fixed position by a retaining device when the 
key is in the rest position. Upon manipulating the key, this extremity 
is released once the wire has reached a predetermined tension needed 
for producing vibrations. As a reizining device one can make excellent 
use of an appropriate permanent magnet. 


Every care is taken to insure the accuracy of all translations. However, The Berlits Schools of Languages of America, Ine., its divisions, affiliates, 
agents and employees shal! not be liable for any damages due to error or negligence in transiation or typing. 
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7" Secondary noises caused by the retaining device and upsetting sound 
e production which occur, in particular, upon release or pulling away of 

the vibrating element, are avoided by providing a deflector element or a 
screen between the field serving to produce the sound and the retaining 
device. In order for the vibrating elements to pass through the deflector 
element or screen, the latter incorporates slits or openings similar to 
those of a comb. To obtain full protection against annoying noises coming 
from the outside, it is useful to make the deflecting element or screen 
in the form of a closed chamber within which the fields serving to pro- 
duce sounds are contained. 


© 


In order to increase the effect of screening one can also provide 
several deflector elements or screens placed one above the other. 


In another version of the invention the defiector elements or 
screens are assembled such as to be mobile along the longitudinal dir- 
ection of the vibrating elements. As a result of the arrangement one 
can modify the intensity of the sound produced by displacing the de- 
flector elements in the appropriate fashion. 


In general, the vibrating elements are attached to the keys where- 
as the retaining device and the deflector element are mounted onto the 
case of the musical instrument. Inversely, one Can just as well attach 
a retaining device and a deflector element to each key and fix the vi- 
bratinz element to the case, 


According to the invention, in front of the retaining device, a 
damping or silencing device is provided which yields to the movement ~ 
of the vibrating elements and damps the vibrating element as the latter 
returns to its rest position after touching the key. This prevents vi- 
brations due to bounce of the vibrating element as it returns to the 
retaining device. 


Siven that the intensity of the sounds depend upon the proximity 
of the vibrating element to the field, one can modify the strength of 
the sounds by an appropriate displacement of the keys after striking. 
the latter. For this purpose an elastic stop is provided at the base 
of each key. The former is adjusted in order to produce a normal sound 
intensity. When the intensity of sound required is greater, the key is 
pushed against the support or the elastic stop beyond the normal point 
such that the vibrating element comes closer to the field and e more in- 
tense sound is produced. 


Since for low and very low notes, the required length of the vi- 
brating element would have an unfavorable effect upon the dimension of 
the instrument, the invention provides for attaching the vibrating ele- 

‘ment used for the production of low notes to the key by means of a 
spiral spring. : 
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According to another version of the invention each key is associated 
with a closed box which serves as a deflector element or screen and which 
has a slot through which the vibrating element can pass. In this box the 
field serving to produce the sounds is arranged with respect to the vi- 
brating element such that the vibrations of the latter are produced trans- 
versally and, preferably, perpendicularly to the direction of the flux 
of the lines of force of the field. This arrangement of the field with 
respect to the vibrating element has the advantage that the distance be- 
tween the vibrating element, brought into vibration, and the poles re- 
mains constant. According to the invention the deflecting element or 
screen is made in the shape of a circular box mounted so as to be able 
to be able to be displaced in height, transvorsally or longitudinally 
with respect to the vibrating element by means of appropriate retaining 
devices. As a result of these possibilities for regulation provided on 
the box, a precise adjustment of the vibrating element with respect to 
the slot opening is possible by a displacement in the transverse direction. 
Similarly, the intensity of the sound can be modified at will by a dis- 
placement in the longitudinal direction and in height. According to the 
invention, the field serving to produce the sounds is arranged eccen- 
trically inside the deflector element. The latter element is attached 
to the retaining device such as to be movable in a peripheral direction. 
As a result of this possibility of being able to turn the deflector 
element about its axis, the distance between the vibrating element and 
the flux of lines of force can be modified within narrow limits such 
that this arrangement permits a precise regulation of the sound intensity. 


According to the invention the retaining magnet for the vibrating 
element is adjustable along the height and length of the vibrating ele- 
ment in order to attain the most favorable required break-away tension. 
In order to eliminate secondary noises as much as possible, the top por- 
tion of the retaining magnet, turned toward the vibrating element, is 
arranged such that a point or line of the latter is brought against the 
retaining magnet. 


According to the invention, the damping device associated with the 
vibrating element is attached to the key and elastically lands on the 
vibrating element when the latter is in its rest position. On the case 
a retaining device is mounted which maintains the damping device such 
that the vibrating element is raised and can vibrate in front of the 
sound pick up once the break-away point is reached. When the vibrating 
element returns to its rest position upon releasing the key, the dampen- 
ing device presses against the vibrating element in progressively in- 
creasing degree. 


According to the invention, the key itself is mounted onto a knife 
and is maintained by means of a pin placed to the side of the support. 
The pin goes through the key and extends elastically to the upper por- 
tion of the latter. At the top of the retaining pin is a spring which 
"returns the key to its rest position and presses against an elastic 
support. In order to bring adjacent keys to a uniform height, the knife 
support is arranged so as to be movable in height by means of an appro- 
priate bolting system. At the contact point of the key a guide pin is 
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provided inside the case which extends elastically to the lower portion 
of the key. As a result of this key assembly and guide the invention 
makes easy assembly and disassembly possible, while the retaining pin 
with upper guide and the retaining pin with lower guide completely pre- 
vent a change in position of the keys as well as their lateral movement. 


In order to obtain additional damping effects the invention provides 
for damping devices which are activated independently of the position of 
the keys and which allow damping the vibrating elements either indivi- 
dually or in groups as the instrument is played. These damping devices 
can be in the form of additional keys, the striking of which causes a 
damper is brought against the vibrating element and thereby damps or 
silences the vibrations. When the vibrating elements are fixed solidly 
to the instrument case, the damping device can also consist of a regu-~ 
latable electromagnet the circuit of which is closed by activation of 
the additional damping key. 


In place of a bar-shaped vibrating element, such as a steel wire 
or reed, the vibrating element can, according to the invention, be 
made in the form of a fork similar to a tuning fork and brought into 
vibration by an elastic percussion device which is activated by the 
key. The fork-shaped vibration element can be fixed either to the key 
or to the case. In the former cases the magnetically retained percus- 
sion device is fixed to the lower part of the key and is placed under 

- tension as the key is depressed then pulled away from the magnet so as 
to strike the vibrating element. In the latter case, the percussion 
& - device is again mounted onto the key. The percussion device puts the 
vibrating element into vibration by means of a retaining magnet or by 
its ‘inertia. In this case, the key can also carry a damping device 
which pressed upon the vibrating element when in the rest position. 


According to the invention, each key, along with its associated 
sound-producing devices and components, forms a closed and independent 
structure. One can therefore assemble and repair musical instruments 
without difficulty. For example, when a particular key of the instru- 
ment does not work correctly all that is required for the instrument 
to be made ready for playing is to remove that key and to replace it 
with another which has b2en adjusted for the same pitch. 


The build up of each key into a self-contained assembly is possible 
since the various components and devices belonging to a key do not ex- 
weed the width of the keys. In this way it is possible to arrange sev- 
jecal keys of the same construction side by side. 


According to the invention the operating mode of the musical in- 
strument is as follows: ‘ 
To each key of the keyboard, the latter similar to that of a piano, 
- a vibrating element is attached which is tuned so as to produce the sound 
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corresponding to the key. In the rest position of the key, the freely 
vibrating extremity of the vibrating element presses against a magnet. 
When one lowers the key, the vibrating element bends in a whip-like 
fashion which is a function of the strength of the magnet. Once a pre- 
viously determined tension is reached, the vibrating element is pulled 
away from the magnet and begins to vibrate at its ow pitch. The movement 
of the key brings the vibrating element to the level of sound producing 
field. The sound pick up consists, as is well known, of polar pieces 
which allow the vibrations of the vibrating element to be transformed 
into electrical voltages which are transmitted through an amplifier to 

a loud speaker. When an elastic stop is provided below the keys one 

can, after the lowering of the keys (that is, after the actual production 
ef sound), obtain sound intensity variations or supplementary beating 
effects by pushing with more or less force against the elastic stop. 

This occurs by allowing the freely vibrating extremity of the vibrating 
element to be brought into greater or lesser proximity with the sound 
pick up. The disturbing sounds, which experience indicates to be created 
as the vibrating element breaks away and returns to the retaining magnet, 
can be avoided by the deflector element or screen. The latter is a 
closed body having a slit through which the vibrating element can pass. 
As a result of the deflector element, the lines of force emanating from 
the sound pick up are short-circuited at the exterior of the deflector 
element due to its conductivity. In this manner, the deflector element 
forms a magnetic enclosure outside of which (as seen from inside the 
sound pickup) there are no lines of force. The deflector element must 
then be placed between the retaining magnet and the sound pick up. 


In place of the magnetic retaining device one can also use a 
mechanical retaining spring. 


Sound production can also be done with the same arrangement by 
means of an inductive or capacitive principal. In this case, the vi- 
brating element is mounted in front of some coils or as an electrode 
in a variable capacitor arrangement. 


The attached drawings provide an example of one means of executing 
the invention. 


In these drawings: 


-figure 1 shows schematically a key with a vibrating element and a 
sound pickup or generator; 


-figure 2 shows in detail the deflector element or screen according 
to a modified version; 


-figure 3 shows the vibrating element with a mechanical retaining 
device; ' 


SD AMEE 2°95 scanty ah NEA a, 
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“figure 4 is a view which corresponds to figure 1 and which shows 
an inverted arrangement of the vibrating element and the sound pick up 
or generator; 

-figure 5 shows in detail the deflector element or screen; 


-figure 6 shows a vibrating element for low notes; 


-figure 7 shows a vibrating element with a damping or silencing de- 
vice; 


~figure 8 depicts in schematic fashion another form of construction 
of the sound pick up or generator with key; 


-figure 9 is a view which corresponds to figure 8 along the A dir- 
ection; 


-figure 10 is a side view corresponding to figure 8; 


-figure 11 depicts in schematic fashion the retaining magner with 
a key; _ 


-figure is a front view corresponding to figure 11; 
-figure shows several retaining magnet shapes; 


-figure shows a damping or silencing component, mounted onto the 


-figure is a view analogous to that of figure 14; 


-figure depicts the portion of the assembly which encircles 
the key; 


-figure 17 shows a supplementary damping or silencing component 
the vibrating element attached to the case; 


-figure 18 shows a modified version of that shown in figure 17; 


-figure 19 depicts a supplementary damping or silencing component 
a vibrating element mounted onto the key; 


-figure 20 shows a fork-shaped vibrating element mounted onto a key 


-~figure 21 is a view corresponding to that of figure 20, but for the 
situation where the vibrating element is attached to the case. 


Onto a key 1 suspended at the pivot point 2 and supported by the case 
3.by means of a spring 4 is fixed a retaining device 6 into which the bar 
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shaped vibrating element 7 is attached. In the rest position, that is, 
when key 1 is in a horizontal position, the extremity of the vibrating 
element 7 rests on the retaining magnet 8. When the key 1 is pressed 
agaist the elastic stop 5, the vibrating element 7 bends until it is 
pulled away from the magnet 8 and begins to vibrate through the slot 10 
of the deflector element or screen 9 and in front of the pole pieces 11 
of the sound receiver 12. 


As figure 2 shows, the sound receiver is made in the form of a closed 
box consisting of a part 13 containing a cover 14. Slots .10 allowing pas- 
sage of the vibrating element are provided in the part 13. 


In figure 4 the vibrating element is mounted onto the case 3 whereas 
the key carries the retaining magnet and the deflector element or screen. 
When the key is depressed the vibrating element 7 is bowwed upwards by 
the retaining magnet 16 which is fixed to the key 1 by a holding device 
17. Simultaneously, the deflector comb 18, also fixed to the key. 1 by 
a holding device 19, is displaced upwards. After being pulled away from 
the retaining magnet 16 the vibrating element 7 vibrates in front of the 
sound pick up 11,12, the deflector comb 18 then being above the vibrating 
element. 


The deflector element 9, 18 is equipped with openings 10 allowing 
the passage of the vibrating element. In figure 6 a vibrating element 
for low notes is depicted. To the key 1 is fixed the spring-shaped vi- 
brating element 21 equipped with a vibrating part 20 which is excited in 
the standard manner. 


Figure 7 shows an arrangement with damper. The damper or silencing 
device 23 is mounted under the vibrating element 7 and connected to the 
case 3 by means of the spring 22. The damper presses against the vibrat- 
ing element 7 when the latter is in its rest position, freeing it after 
break away from the retaining magnet occurs. 


In figure 8, the vibrating element 7 is connected to a key 1, the 
free extremity of said vibrating element pressing against the retaining 
magnet 8. The box-shaped electromagnetic deflector element 24, within 
which the electromagnetic field 25 is placed off-axis, is fixed above 
the vibrating element 7. The deflector element or screen 24 is attached 
to an arm in the shape of a circular arc within which there is a slit 28. 
The deflector element 24 can freely turn within this slit 28. The sup- 
porting arm 27 is attached to the angle bracket 29. The latter contains 
a longitudinal slit 30 which makes it possible to adjust the height of 
the supporting arm 27 with respect to the vibrating element 7. The 
other end of the angle bracket rests upon the case 33, The latter has 
a longitudinal slit 34 within which the angle bracket, and with it the 
deflector element, can be displaced parallel to the long dimension of 

“the vibrating element. As figure 9 shows, the portion of the angle 
bracket 29 attached to the case 33 contains a transverse slit 32 which 
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allows an adjustment of the deflector element 24 such that the vibrating 
element 7 can pass unhindered through slit 26. The angle bracket 29 is 
connected by means of a bolt 31 to the case 33. 


The retaining magnet 8 of the vibrating element 7 is also height 
wise adjustable and mounted so as to be able to be displaced parallel 
to the long dimension of the vibrating element. For this purpose the 
retaining magnet 8 is mounted such as to be able to be displaced height 
wise inside the socket 35 which is fixed to the case 33 by a bolt 37 
passing through a slit 36. In order that the vibrating element may 
rest upon the magnet at a point or along a line, the upper part of the 
retaining magnet 8 is constructed such as to provide a point or line- 
shaped surface. In figure 13 several retaining magnets 38, 39, 40, 41, 
and 42 having point or line-shaped surface are depicted. 


As figure 14 and 15 indicate, a damping device consisting of an 
elastic spring 43 is provided on the key 1 next to the vibrating element 
7. On the back end of the spring 43 is the damper 44 per se, made out 
of an elastic material which, with the key 1 in its rest position as 
shown in the drawings, presses against the under side of the key 1. 
When the key is depressed, the vibrating element 7, held fixed by the 
retaining magnet 8, bows. At this point the damper 44 follows the vi- 
brating element 7 until it is held by the retaining device 45 attached 
to the case 33. When one continues to depress the key 1, the vibrating 
element 7 is pulled away from the retaining magnet 8 and begins to vi- 
brate in the magnetic field 26 (figure 8). When the key is released 
so as to be able to return to its rest position, the damper 44 held by 
the retaining device 45 presses with a slowly increesing elastic force 
against the vibrating element and thus damps the vibrations without 
giving rise to disturbing noises. As figure 15 shows, the retaining 
device 44 and at the other end to the case 33, 


Figure 16 depicts a closed element within which the key 1, the 
vibrating element 7, the retaining magnet 8, the deflector element or 
screen 24, and the field 24 are assembled on a common part of the case 
33. The key 1 is mounted on tapered supports 47, 48. The supporting 
pin 47 is height wise adjustable as a result of a screen system 49 so 
that by this simplemeans the various juxtaposed elements surrounding a 
key can be brought to the same level. Next to the pins 47, 48 is mounted 
a retaining pin 50 which traverses a hole 54 inside the key and which is 
held inside the elastic guide on the upper part of the key. The head of 
the retaining pin 50 is equipped with a screw 51 carrying a spring 52 
which forces the key 1, in its rest position, against an elastic stop 
53. A pin 56 is fixed to the case 33 at the point wire one activates 
the key 1. This pin 56 extends into a hole 57 provided in the key 1, 
guided on the under side by the elastic platelet 58. As a result of 

the upper and lower key guides, any displacement or lateral motion of 


the key becomes impossible. The elastic stop 59 for the key is attached 
to the case 33. i 
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Figure 17 shows a key and a vibrating element which is fixed to 
the case 33, the vibrating element being put into vibration by a per- 
cussion device 60 attached to the key. Under the key 1 is a special 
damping key 61 which can be activated independently of the position of 
the key 1. At the extremity of the damping key 61 is a contact 62 which 
closes the circuit 63 containing the adjusting device 64 and thereby 
activates the electromagnet 65,66 which is mounted under the element 7 
and damps the vibrations once the key 61 is depressed. 


In figure 18, the key 67 serves as a damping key and has, at its 
extremity, a damper 68 which, when the key 67 is depressed opposes the 
force of the spring 69 and presses against the vibrating element 7, 
thereby damping the vibrations. 


Figure 19 shows a key 1 with a vibrating element 7 and a retaining 
magnet 8. Damping key 67 with the damper 68 and the spring 69,.all of 
which are activated in the same fashion as in figure 18, are mounted 
under the key l. 


In figure 20, the key 1 contains a fork-shaped vibrating element 
70 which is activated by the percussion device 71 as affected by the 
retaining magnet 72 once the key is manipulated. In figure 21, the 
fork-shaped vibrating element 72 is attached to the case, whereas the 
key carries the percussion device 73 and damper 74. 


CLAIMS 


1. Stringless musical instrument with keyboard, equipped with 
an electrical sound producing system, characterized by each key being 
associated with an element capable of mechanically vibrating and tuned 
as a function of the sound to be produced, this element, upon manipu- 
lation of the key, being put into vibration within an electric or elec- 
tromagnetic field serving to produce sounds, 


2. Musical instrument according to claim 1, characterized by the 
vibrating element being of a bar made of magneticaaly conductive mater- 
fal, preferably a steel wire, said bar being firmly held at one extrem- 
ity and exhibiting a length and thickness which correspond to the pitch 
of the particular sound to be produced. 


3. Musical instrument according to claims 1 and 2, characterized by 
the freely vibrating extremity of the wire being maintained in a fixed 
position by a retaining device, for the key in its rest position, and 
by the release of the wire upon manipulation of the key once the wire 
has reached a predetermined tension necessary for the production of vi- 
brations. 


4. Musical instrument according to claims 1 to 3, characterized by 
a magnet of sufficient strength being used as a retaining device. 
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5. Musical instrument according to claim 4, characterized by the 
retaining magnet for the vibrating element being adjustable in the dir- 
ection of the height and length of the vibrating element and by being 
constructed within its upper part, which faces the vibrating element, 
such that the vibrating element comes into contact with the retaining 
magnet at a point or on a line. 


6. Musical instrument according to the claims 1 to 5, characterized 
by deflector element,or screen being provided between the sound producing 
field and the retaining device, this deflector element eliminating the 
secondary noises caused by the retaining device and upsetting sound pro- 
duction. 


7. Musical instrument according to claim 6, characterized by the 
deflector element or screen being equipped with com-like cut-outs or 
openings permitting the vibrating element to pass through. 


8. Musical instrument according to claims 6 and 7, characterized 
by the deflector element or screen being constructed in the shape of 
a cloud chamber within which the sound-producing fields are enclosed. 


9. Musical instrument according to claims 6 to 8, characterized 
by several deflector elements or screens being provided one above the 
other in order to obtain an increase in the deflector effect. 


10. Musical instrument according to claims 6 to 8, characterized 
by each key being associated with a closed box, serving as a deflector 
element or screen and equipped with a passthrough for the vibrating 
element, within which box the field serving to induce the sounds is 
arranged with respect to the vibrating element such that the vibrations 
of the vibrating element are produced transversally and, preferably, 
perpendicularly to the direction of the flux of the lines of force. 


11. Musical instrument according to claims 10, characterized by 
the box which acts as deflector element or screen being constructed in 
the form of a circular box mounted so as to be able, by means of appro- 
priate retaining devices, to be displaced heightwise, transversally and 
longitudinally with respect to the vibrating element. 


12. Musical instrument according to claims 10 and 11, character- 
ized by the field serving to produce sound being arranged of-axis within 
the deflector element and the latter being attached to the retaining 
device so as to allow motion in the peripheral direction. 


13. Musical instrument according to claims 1 to 12, characterized 
by the vibrating elements being attached to the keys, whereas the re- 
taining device and the deflector element or screen are attached to the 
instrument case. 
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14. Musical instrument according to claims 1 to 12, characterized by 
a retaining device and a deflector element being attached to each key, 
whereas the vibrating element is attached to the case. 


15. Musical instrument according to claims 1 to 14, characterized 
by a damping device or muffler being provided in front of the retaining 
device, the damping device yielding to the movement of the vibrating 
elements and damping the vibrations of the latter. 


16. Musical instrument according to claims 1 to 14, characterized 
by an elastic damping device which presses against the vibrating ele- 
ment when the latter is in its rest position and which is mounted on 
the key, this damping device being lifted off of the vibrating element 
by means of a retaining device attached to the case once the break-away 
position of the vibrating element is reached, resulting in an increasing 
pressure upon the vibrating element when the latter returns to its rest 
position. 


17. Musical instrument according to claims 1 to 16, characterized 
by the key being mounted on a knife and held by a pin placed alongside 
the support, this pin going through the key and extending, elastically 
to the upper parts of the latter, the head of the retaining pin holding 
a@ spring which returns the key to its rest position. 


18. Musical instrument according to claim 17, characterized by the 
supporting knife being arranged such that it can be heightwise displaced. 


19. Musical instrument according to claims 17 and 18, characterized 
by a guide pin being provided within the case at the base of the key, 
this guide pin extending elastically to the undersite of the key. 


20. Musical instrument according to claims 1 to 19, characterized 
by damping devices which are mechanically manipulatable, independently 
of the position of the.key, for example by pressure, these devices al- 
lowing the vibrating elements to be damped individually or in groups 
during play. 


21. Musical instrument according to claim 20 characterized, in the 
case where the vibrating elements are mounted onto the case, by an ad- 
justable electromagnetic damping device is being provided, the circuit 
of this device being closed as a result of the manipulation of the 

- damping key. 


22. Musical instrument according to claim 2 characterized by the 
vibrating element being constructed in the shape of a tuning fork and 
put into vibration by an elastic percussion device activated by the key. 


23. Musical instrument according to claim 22, characterized by the 
tuning fork-shaped vibrating element being attached either to the key or 
to the case. 
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24. Musical instrument according to claims 1 to 23, characterized 


by an elastic stop for the keys which allows the sound intensity to be 
modified. oe 


25. Musical instrument according to claims 1 to 24, characterized, 
especially for producing lower notes, by the vibrating element being 
attached to the key through, preferably, and intervening spiral spring. 


26. Musical instrument according to claims 1 to 25, characterized 
by the vibrating elements being arranged so as to be put into vibration 
by inertia once the keys are manipulated. 

27. Musical instrument according to claims 1 to 26, characterized 
by each key, along with the associated devices and components which 
serve for sound production, being a closed and independent structure. 


P. PON. K. BASSLER. 


Agent : A. VANDER HAEGHEN 


Attached: 3 drawings. 
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SPECIAL VERDICT © 
en a nm a = dn neeg SECA VERDICT 
Do you find that defendants in the 
are employing only the 
the patented invention 
zach); 


Big Mouth Singers 
Melody Bell-0-Phone 


Melody Bell-O-Phone 


Please indicate below whethe 
perform the same function in substantiall 
result as the elements of the patent clai 


$ 


an elongated slot in the front side of the housing, 


a key support ledge projecting parallel to the 
elongated slot, 

a plurality of Projections capable of serving as 
fulcrums (pivots) mounted on the housing to project 
upwardly from the lower edge of the slot, 

keys having recesses 
with each said recess 
jections and supportin 
about said projections 


iocated in the bottoms thereof 
receiving one of said pro- 

g said keys for rotation 

, and 

said keys being capable of being engaged on the 
outside of said housing so as to be pushed into en-~ 
gagement with said key Support ledge so as to rotate 
Said keys about said 


construction of thei 
prior art, plus variations that 
to persons having ordinary skill 


. (Exhibit 4) (Exhibit 5) 


projecticns to a playing position 
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r designated toy musical instruments 

would have been obvious at the time of 
in the art? (Answer "Yes" or "No" 


(Exhibit 4) 
(Exhibit 5) 


(Exhibit 5A) 


r you find in the designated toy musical instruments means which 
y the same way 
ms listed bel 


to accomplish Substantially the same 
Ow: 
Defendant's Instruments 
(Answer "Yes" or "No" for each) 
Big Mouth Melody Melody 
Singers Bell-0O-Phone Bell-0-Phone 
(Exhibit 5A) 


YES 

WES — 
ves. 
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